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1. TIOSICHUTEJIbHAA 3AIIMCKA

1.1 Henu u 3a0auu xypca xumuu 6 8 kiacce
XI/IMI/ISI, KaK OJHa N3 OCHOBOIIOJIArarominux oOmacrei CCTCCTBO3HAHUs, ABJISICTCA HEeOoTheMJIEMOU

9acThI0 00pa30BaHUsl MIKOJBHUKOB. KaXK/IbIii 4eOBEK >KMBET B MUPE BEIICCTB, MOATOMY OH
JOJDKEH HWMETh OCHOBBI (PYHIAMEHTAJIBHBIX 3HAHMM MO XUMUM (XMMHUYECKash CHUMBOJIMKA,
XUMUYECKUE TOHATHUS, (PaKThl, OCHOBHBIC 3aKOHbI W TEOPHH), IO3BOJISIOMINE BHIPAOOTATH
MPEACTABICHUSI O COCTaB€ BEIIECTB, WX CTPOCHUM, IMPEBPAIICHUSAX, MPAKTUYECKOM
WCIIOJIb30BAHUM, a TaKKe 00 OMACHOCTHU, KOTOPYIO OHHU MOTYT HpPEACTaBlATh. M3ydas xummuio,
ydaludecss Yy3HAIOT O MaTepUalbHOM €IMHCTBE BCEX BEIIECTB OKPYXKAIOIIEro MU,
O0OYCJIOBJICHHOCTH CBOWCTB BEIIECTB WX COCTaBOM M CTPOCHHUEM, II03HABAEMOCTH U
MIPEACKA3yEMOCTH XMMHUYECKUX sABJICHUHN. V3ydyeHHe CBOWCTB BEIIECTB M HX IPEBpALCHUN
CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBINUICHUS, a TpakTU4YecKas padoTa C BeEHIeCTBaMU
(J1abopaTtopHBIE OMBITH) — TPYAOIIOONIO, aKKYpaTHOCTH U coOpanHOoCTH. Ha mpumepe xumuu
yJaluecs TMOoJIy4aroT MPEACTABJICHHUS O METOJaX TMO3HAHUsS, XapaKTePHBIX I €CTECTBEHHBIX
HayK (9KCIIEPUMEHTATLHOM U TEOPETUUECKOM).

OcHoBHOe 00111ee 00pa3oBaHe — BTOpas CTYyMEeHb 001ero oopasoBanus. OHON U3 Bax-
HEWIIKX 33714 9TOTO dTamna SBJSETCS MOATOTOBKA 00YJArOIINXCsl K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOODPY KU3HEHHOTO U MPpohecCHoHaIbHOTo myTH. O0yJaromuecs T0KHBI
Hay4UTHCSI CAMOCTOSITEIIbHO CTABHUTh IIEJIA U OTPEICIISTH MYTH WX TIOCTHKEHUS, UCTIOTh30BaATh
MPUOOPETEHHBIH BIIKOJIE OMBIT ACATEILHOCTH B PeaIbHON )KU3HH, 32 paMKaMH y4eOHOTO
mpotrecca.

I'nasnvle yenu ocnoeno20 00ue2o 0dOpazosanus:

1) popMupoBaHue 1EIOCTHOTO MPEACTABICHHS O MUPE, OCHOBAHHOTO Ha MTPUOOPETCHHBIX
3HAHUSX, YMEHHSIX U CIIOCO0AX IeATENbHOCTH;

2) npuoOpeTeHure OMbITa pa3HOO0Pa3HON AEITEIbHOCTH, TO3HAHKS U CAMOTIO3HAHUS;

3) NOArOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpA MHAMBHIyalbHOM 00pa3oBaTeb-

HOU WK Mpo(eCcCHOHATBHON TPACKTOPHH.

Bonbioi BkIaa B JOCTHKEHUE IIaBHBIX 1L1€JIeil OCHOBHOTO 00IIero 00pa3oBaHus BHOCUT
M3Yy4YeHHE XUMHH, KOTOPOE MIPU3BAHO 00ECTIEUUTh PEIICHHE CIACAYIOIINX Yelell:

1) bopmupoBanue cucTeMbl XMMHUECKUX 3HAHUI KaK KOMIIOHEHTa €CTeCTBEHHO -HAYYHOU
KapTHUHBI MUDA;

2) pa3BUTHE JIUYHOCTU OOydaromuxcs, GOpMHUPOBAHUE Y HUX TYMAHUCTUYECKUX OTHOILICHUH U
9KOJIOTMYECKH 11e71ecO00pa3HOro MOBEJACHHs B ObITY U TPYJIOBOM NESTEILHOCTH;

3) BbIpabOTKa MOHUMAaHHS OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTHH XUMUH, a TAKKE
(bopMHpOBaHKE OTHOIICHHS K XUMUU KaK K BOSMOXKHOM 001acTu Oyayieil mpakTuuecKoit
NEeSATENbHOCTH;

4) popmupoBaHue ymMeHHs 0€30MacHOTO 0OpaIIeHUs C BEIIECTBAMH, UCTIOIB3YEMbIMU B MTOBCE-
JTHEBHOM KU3HMU.

OcCHOBHbIE 3a0auu V3y4eHUs] XUMUHU B IIKOJIE:

OO gopmuposams y 00ydarommxcsi yMeHUs BUJIETh ¥ IOHUMATh 1IIEHHOCTh 00pa30BaHusl, 3HA-
YUMOCTh XMMHUYECKOTO 3HAHUS JIJIS KQXKIOTO YeJIOBEKa HE3aBUCUMO OT €ro MpodeccuoHaIbHOMI
NEeSTENbHOCTH;



OO gopmuposams ipeiCTaBICHUS 0 XUMUYECKOM COCTABIIAIONICH €CTECTBEHHOHAYTHON
KapTUHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U MPOLIECCH OKPYKAIOMIEH IEHCTBUTENBHOCTH,
WCIO0JIBb3YS AJISl 3TOI0 XMMHUYECKHUE 3HAHUS;

O osnadesams METOTAMH HAYYHOTO TIO3HAHMS TSI OOBSICHEHUSI XMMHYCCKUX SIBJICHUN U
CBOJMCTB BEILIECTB, OLIEHKH POJIM XUMHUH B Pa3BUTHU COBPEMEHHBIX TEXHOJIOTHN U NOJYyYEHUU
HOBBIX MaT€pUaJIOB;

[ eocnumvieams yOSKASHHOCTH B TIO3UTUBHOW POJIM XUMUH B )KU3HU COBPEMEHHOTO 0011Ie-
CTBa, HEOOXOAMMOCTH I'PAMOTHOTO OTHOLIEHMSI K CBOEMY 3/I0POBBIO U OKPYKAlOIIEeH Cpesie;

U [ npumensams n0Tyd€HHBbIE 3HAHUH 151 0€3011aCHOTO MCIOJIb30BaHUs BEIIECTB U MAaTEPUAJIOB
B OBITY, CEIbCKOM XO35MCTBE U HAa IPOU3BOJICTBE, PEILICHUS TPAKTUUECKUX 33]1a4 B
MTOBCETHEBHOM JKM3HU, NIPEAYNPEKACHUS IBICHUHN, HAHOCSIINUX BPE]l 3J0POBBIO YETIOBEKA U
OKpYKarollen cpene;

[ [pazeusamsb n03HaBaTENbHbIE HHTEPECHI, HHTEIUIEKTYaJIbHbIE U TBOPUYECKHE CIIOCO0-
HOCTH y4alIMXcs B MPOLIECCe U3yUEHHs] MMU XUMUYECKON HAyKU U €€ BKJIaJa B COBPEM EHHBIM
HAayYHO-TEXHUYECKHUH MTPOTpecce;

UL gopmuposams BaxkHelIMEe TOTHUECKUX ONEpalvii MBIIITICHUS (aHAIU3, CHHTE3, 0000-
IIeHHe, KOHKPETH3aIUsl, CPaBHEHHUE U JIp.) B MpoIiecce MO3HAHUS CHCTEMbI BaKHEUIINX TOHS -
THM, 3aKOHOB M TEOPUH O COCTaBE, CTPOCHUH U CBOMCTBAX XUMHYECKHX BEIECTB;

[ osnadesams KI04eBbIMA KOMIETEHIUSIMHU (y4eOHO-1103HABATEIbHBIMU, HH(POPMAIIHOH-
HBIMH, IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATUBHBIMU).

1.2. Peanuzayus npoepammol «Xumusny na oaze « Touku pocmay.

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcsl peainsaius 00pa3oBaTeIbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOM HalpaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHUU
¢ TpeOOBaHMUSIMHM 3aKOHOJATENIBCTBA B cdepe oOpa3oBanus U ¢ yu€tom pekomeHpaaruii dene-
pabHOTO orepaTopa yueOHOTO IpeameTa « XUMUs».

OO6pazoBarenbpHas MporpaMMa IMO3BOJIIET MHTETPUPOBATh peaM3yeMble MOAXObI, CTPYK-
TYpy U cojepKaHUe MPH OpraHu3aluu 00ydeHusi XuMuu B 8—9 Kkitaccax, BEICTPOGHHOM Ha 0ase
J000TO U3 OCTYIHBIX Y4eOHO-MeToInYecKux KomiuiekcoB (YMK).

Hcnons3oBanune obopynoBanus «Todka pocra» npu peanmsanuu ganHord OIl mosBosser
CO3/aTh YCIOBUS:

JUI PacIIMPEHHs COACPIKAHUS IIKOIBHOTO XUMUYECKOTO 00pa30BaHuUs;

JUIS TIOBBILICHUS TIO3HABATENIbHOM aKTUBHOCTU O00YYaIOMINXCS B €CTECTBEHHO-HAYYHOU 0051acTH;
JUIS Pa3BUTHUA JIUYHOCTH peOEHKA B mpoliecce 00ydeHUs] XUMUU, €T0 CIIOCOOHOCTEH,
(dhopMHUpOBaHUS U YIOBIETBOPEHHSI COIUAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

Ui paboThI ¢ OJTAPEHHBIMH IKOJIbHUKAMU, OPraHU3aI[ui UX Pa3BUTHS B PA3TUUYHBIX 00JI1aCTAX
00pa30BaTeNIbHOM, TBOPUECKOH 1EATEIHHOCTH.

CoBpeMeHHbIE SKCIIEpUMEHTAJIbHbIE HCCIeIOBaHMS 0 XMMHHU YK€ TPYIAHO MPEICTaBUTh 03
UCTOJIb30BAHUS HE TOJIBKO AHAJIOTOBBIX, HO M IU(PPOBBIX U3MEPUTENBHBIX pubopoB.B dene-
pansHOM ['ocynapctBenHOM O6pazoBarenbHoM Crangapte (PI'OC) mpomucaHo, yTO OJHUM U3
YHUBEPCAJIbHBIX YYEOHBIX AEHCTBHM, MPHOOpETaeMbIX Yy4yallUMUCS, IOJDKHO CTaThb YMEHHUE
«IIPOBEJICHUSI OIBITOB, MPOCTHIX IKCHEPUMEHTAIbHBIX HMCCIEJOBAHUN, MPSIMBIX U KOCBEHHBIX
M3MEPEHUH C NCIOJIb30BAHUEM AHAIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX PHOOPOBY.

VY4eOHbIl SKCHEePUMEHT O XUMHH, NMPOBOIAMMBIM Ha TPagUIMOHHOM 00OpyIOBaHMHU, Oe3
IpUMEHEeHHsI IM(PPOBBIX JIAOOPATOPHil, HE MOXKET MO3BOJMThH B MOJHON Mepe peIIuTh BCE 3a0a4u
B COBPEMEHHOM 1IKO0JIE.DTO CBSA3AaHO C PSAAOM IPUUMH:



TPaJUIMOHHOE IIKOJILHOE 000PYA0BaHUE U3-32 OTPAHNYCHUS TEXHHUECKIX BO3MOXKHOCTEH HE
MO3BOJISIET MTPOBOIUTH MHOTUE KOJHMUECTBEHHBIC UCCIIEJOBAHNUS;

JUTUTENBHOCTD TPOBECHNUS XUMUYECKUX UCCIIE0OBAHUI HE BCETIa COTIAcyeTcsl C JUTh -
TEJIbHOCTBIO y4eOHBIX 3aHATUH;

BO3MO>KHOCTh IMPOBEJICHUS MHOTHX MCCIEIOBAHUN OTPaHUYNBACTCS TPEOOBAHUSMH TEXHHUKH
0€30MaCHOCTH U JIp.

Hudposast 1a60paTOpHsi MOTHOCTHIO MEHSET METOJIUKY M COJCp)KaHUE IKCIEPUMEHTATbHON
NESITeIbHOCTH M pellaeT BblllenepeurcieHHble  npoOneMbl.lllupokuil  crnekrp AaT4yuKoB
MIO3BOJISIET yYAIIUMCS 3HAKOMUTBHCS € IMapaMeTpaMu XUMUYECKOT0 SKCIIEPUMEHTA HE TOJIBKO Ha
KayeCTBEHHOM, HO M Ha KOJIM4eCTBEHHOM ypoBHe.lludpoBas mabopatopusi mo3BOJsIeT BECTU
JUINTENbHBIA AKCIEPUMEHT Ja)ke B OTCYTCTBHE IKCIEPHMEHTATOpa, a 4acToTa UX H3MEpEeHUi
HETO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUSTHIO.

B npouecce popmMupoBaHUs dKCIIEPUMEHTAIBHBIX YMEHUM yUeHUK 00ydaeTcs MPeICTaBIIsITh
nH(popmalro 00 Hccae10BaHUU B UETBIPEX BUIAX:

B BepOaJIbHOM: OIUCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MO/JIENb SKCIIEPUMEHTA,
¢bukcHpoBaTh BHUMAHHUE HA U3MEPSIEMbIX BEIMUMHAX, TEPMUHOJIOTHH;

B TaOJIMYHOM: 3aIOHSTH TaOJIMLIbI TAaHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS IpaduKoB (Mpu
3TOM y yYalluXcs BO3HHKAET MEPBUYHOE NIPECTABIEHUE O MacIITadax BEJIUYHH);

rpaduyecKoOM: CTPOHUTH I'PpaUKH 1O TAOTMYHBIM TAHHBIM, 4TO JTAET BO3MOXKHOCTB Mepexoa K
BBIZIBIDKCHHIO TUTIOTE3 O XapaKTepe 3aBHCHUMOCTH MEXIY BETMUNHAMU (TIPH 3TOM YUHUTEITh
MMOKAa3bIBACT MPEUMYIIECCTBO B BU3yaIH3aI[iU 3aBUCUMOCTEH MEXTy BEJIMYMHAMH, HATJISTHOCTh
¥ MHOTOMEPHOCTB); B BUJIC MATEMAaTHYCCKHX YPaBHECHUH: JaBaTh MaTeMaTHYECKOE OMMCAHUE
B3aMMOCBS3U BEJIUYNH, MaTEMaTHYECKOe 0000IIeHHE.

1.3. HopmamusHvie 0oKymeHmbl 0151 peanu3ayul npocpammoi.

Pabouas npoepamma no xumuu ona MbOY COLL Ne 4 cocmaeénena Ha ochoge clledyrouux
HOPMAMUBHLIX OOKYMEHMO8

1. ®enepanbhblii 3ak0H OT 29.12.2012 Ne 273-®3 (pen.ot 31.07.2020) «O6 obpazoBanuu B
Poccuiickoit @eaeparuny» (¢ u3M.M a01., BeTyi.B cuiy ¢ 01.09.2020).— URL:

http://www.consultant.ru/document/cons_doc_LAW_ 140174

(mara obpamenus: 28.09.2020)

2. Ilacmopt HanmoHanmpHOTO TmpoekTa «OOpazoBanue» (yrB.mpe3uauymom CoBera mpu
[Ipesunente PO mo crpaTernueckoMy pa3BUTHUIO M HAIMOHAJIBHBIM IMPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16).— URL:
https://login.consultant.ru link ?req=doc&base=L AW&n=319308&demo=1 (nara oOpaieHus:
10.03.2021)

3.T'ocynapctBennass mporpamma Poccuiickoit ®denepanuu «Pa3Butne obOpazoBanus» (yT-
BepxkaeHa noctaHoBieHueM llpaBurensctBa PO ot 26.12.2017 Ne 1642 (pen.ot 22.02.2021)
«O0 yTBepXKIEHUHU TOoCyIapcTBeHHOHN mporpammsbl Poccuiickoit ®eneparuu «Pa3zButne obpa-
3oBanus».— URL:




http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d938
7d7364e34126f87ec138f

(mata o6pamenus: 10.03.2021)

4. Ipodeccuonanehbiii crangapt «llemaror (megarorunyueckas IesTEILHOCT B JIOMIKOJILHOM,

HavyaJlbHOM OOIIEeM, OCHOBHOM o0OmeM, cpeaHeM oOmeM o0pa3oBaHUM), (BOCIUTATENb,
yuutenb)» (pea.ot 16.06.2019 r.) (Ilpukaz MunuctepcTBa Tpyaa U COMUANBHOM 3amuThl PO oT
18 okts10pst 2013r.Ne 544n, ¢ u3MEeHEHUIMH, BHECEHHBIMU NpUKa30M MuHHCTEpCTBa TpyAa U
corzamuTel PO ot 25 nexabps 2014 r.Ne 11151 u ot 5 aBrycra 2016 r.Ne 422n).— URL: //
http:/mpodcrannaprnenarora.pd (nara obpamenus: 10.03.2021)

5. Tlpodeccuonanvubriii crangapt «llemaror mOMONHUTENHHOTO OOpa3oBaHUs JETeH U

B3pocbix» ([Tpuka3 MunucrepcTBa Tpyaa u conuanbHoi 3ammThl PO ot 5 mas 2018 r.Ne 298u
«O0 yTBepkaeHNU TpodeccHoHabHOTO cTaHaapTa «llemaror AOMOMHUTENBHOTO 00pa30BaHUS
nereit u B3pocubix»).— URL: //https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-
standartov/index.php? ELEMENT _ID=48583

(mara o6pamenwns: 10.03.2021)

6. ®enepanbHbIl TOCYAAPCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT OCHOBHOIO OOIIero 00-
pa3oBanus (yTBepkIEH mpukazoM MuHuctepcTBa oOpa3oBanus U Hayku Poccuiickoit denepa-
uu ot 17 nexabps 2010 r.Ne 1897) (pen.21.12.2020).— URL.: https://fgos.ru

(mara o6pamenwus: 10.03.2021)

7. denepanbHBI TOCYAapCTBEHHBIM 00pa30BaTEeNbHBIA CTaHIAPT CpeaHEro oOlmiero oodpa-
30BaHUs (YTBEPKAECH MprkazoM MuHUCTEpPCTBA 00pa3oBaHus U Hayku Poccuiickoit denepanmu
ot 17 mast 2012 r.Ne 413) (pen.11.12.2020).— URL: https://fgos.ru

(mara o6pamenus: 10.03.2021)

8. MeToanueckne peKOMEHAAMU 10 CO3AaHUI0 U (DYHKIIMOHUPOBAHUIO JETCKUX TEXHOMap-
koB «KBantopuym» Ha 6aze o0mieo0pa3oBaTeIbHBIX OpPraHU3alMi (YTBEPXKACHBI pacropsbke-
HueM MununctepeTBa npocsenieHust Poccuiickoin @eneparun ot 12 suBaps 2021 r.Ne P-4).—
URL: http://www.consultant.ru/document/cons_doc_LAW_374695

(mata o6pamenus: 10.03.2021)

9. Meroanueckue peKOMEHIAUU [0 CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO LIECHTPOB IIU(PPOBOTO
obOpazoBanus «IT-ky0» (yTBepkIeHBl pacmnopsbkeHneM MuHucTepcTBa MpocBemeHus Poc-
cuiickoit ®denmeparmu ot 12 suBaps 2021 r.Ne P-5).— URL: http://www.consultant.ru/
document/cons_doc_LAW_374572

(mara oopamenus: 10.03.2021)

10. MeTtoauueckune peKOMEHJAINH 10 CO3JaHHI0 U (PYHKIIMOHUPOBAHUIO B 00I1€00pazoBa-

TEJIbHBIX OPraHU3alMUsAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX TOPOJAxX, LIEHTPOB
00pa30BaHUsl €CTECTBEHHO-HAYYHOM M TEXHOJIOTM4eckoil HampaBieHHocTed («Touka pocrtay)
(yrBepxaeHbl pacnopsbkeHrMeM MuHuctepcTBa npocsemienus Poccuiickoit ®enepanuu ot 12
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A mak snce :

[J 3akona «O06 o6pazoBanuu B Poccuiickoit denepanun ;

[ dyHIaMEeHTAIBLHOTO SApa CoJIep:KaHus 00IIero 00pa3oBaHus ;

[ denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00111ero 00pa3o-
BaHUS;

[ TpeGoBaHuit K pe3yibTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeNbHOM MPOrPaMMbl OCHOBHOTO



oOmiero oOpa3oBaHus, IPEICTABICHHBIX B (peeparbHOM TOCyIapCTBEHHOM 00pa30BaTeIbHOM
CTaHIapTe 001ero oopa3oBaHus BTOPOTO MOKOJICHHUS;

(] IIpumepHO#t OCHOBHOW 00pa30BaTEILHON MPOTPaMMBbI 00Pa30BATEIHLHOTO YIPEKACHUS

[J IIpumepHOM IpOrpaMmsl 110 XUMUH

(] IIporpammsbl pa3BuTHs 1 (OPMHUPOBAHUST YHUBEPCAIBHBIX YI€OHBIX JCHCTBUH 151 OCHOBHOTO
o0m1ero o0pa3oBaHuUs.

B ocHOBY nanHo# paboueil nmporpammsl noJioxkeHa aBtopckas nmporpamma O.C. I'abpuensina,
A.B. KymmioBoii — «IIporpamMmma ocHOBHOTO 00111ero 00pa3oBaHus M0 XUMHH, 8-9 KITacCh»
(Mocksa, [poda, 2016

1. 3.OBlAA XAPAKTEPUCTHKA [IPE/IMETA

XuMus, Kak 0JIHa U3 OCHOBOTIOJIATAOIINX 00IacTel eCTeCTBO3HAHMS, SBISIETCS HEOThEMIIEMOM
9acThIO 00pa30BaHMsI MTKOJIBHUKOB. IIIKOTBHBIN KypC XUMUHU BKITFOUAET 00hEM XHMHYCCKHUX 3HA-
HUH, HEOOXOUMBIH JIJIs1 POPMUPOBAHUS B CO3HAHUH ITKOJIEHUKOB XHMHUYECKON KapTHHBI MHpA.
XuMu4eckoe 00pa3oBaHue HEOOXOMMO TaKXKe JUIS CO3/IaHUS Y IIKOJLHUKA OTUYETIIMBBIX MTPE]I-
CTaBJICHUU O POJIM XUMHUU B PEIICHUH 3KOJIOTHICCKHUX, CHIPhEBBIX, SHEPTETUICCKHX, TIPOIOBOJIb-
CTBEHHBIX, MEJIUITUHCKUX MTPo0JIeM destoBedecTBa. Kpome Toro0, Onpe/ieIecHHbIH 00beM XUMHUYe-
CKUX 3HAHWH HEOOXO0UM KaK IS TIOBCEHEBHOM U3HHU, TaK M JUTSI ISITSIILHOCTH BO BCeX 00Jia-
CTSIX HAyKH, HAPOJTHOTO XO3SAHCTBA, B TOM YHCJIC HE CBSI3aHHBIX C XHMHEH HEMOCPEICTBEHHO.
N3ydas XumMuto, ydamuecs: y3HalT O MaTePHATLHOM €IUHCTBE BCEX BEIIECTB OKPYKAIOIIECTO
MUpa, 00YCIOBIEHHOCTH CBOMCTB BEUIECTB UX COCTABOM U CTPOCHHEM, TIO3HABAEMOCTH U
MPECKa3yeMOCTH XUMUYECKUX sIBJIEHUM. [103TOMYy Ka)KIbli 4ET0BEK, )KUBYIIIMN B MUPE
BEIIECTB, IOJDKCH UMETh OCHOBBI (DYH/IaMEHTAIbHBIX 3HAHUW TI0 XUMUU (XUMUYECKast
CHMBOJIMKA, XUMUYECKUE TIOHATHS, (DaKThI, OCHOBHBIC 3aKOHBI U TECOPHUH ), TIO3BOJISFOLITIE
BBIPa0OTaTh MPEJCTABICHUS O COCTABE

BEIIECCTB, MX CTPOCHUH, TPEBPAILCHHSIX, TPAKTUYECKOM HCIIOJIb30BAaHHUH, a TAKXKE 00 OTIACHOCTH,
KOTOPYIO OHU MOTYT MPEJICTABIISATS.

W3yueHre CBOICTB BEIIECTB M UX MPEBPAICHUI CTOCOOCTBYET PA3BUTHIO JIOTUYECKOTO MBbIIII -
JIEHUs, a TpaKTU4YecKas padoTa ¢ BemecTBaMu (J1aOOpaTOPHBIE OTBITHI) — TPYIO0JIIOOUIO,
aKKypaTHOCTH M coOpaHHOCTH. Ha nmprMepe XuMuM ydaniiecs Mojy4daroT MpeCTaBICHUS O
METOJ1aX TIO3HaHUS, XapaKTEPHBIX ISl €CTECTBEHHBIX HAYK - SKCIIEPUMEHTAILHOM U
TEOPETHYECKOM.

[ToaTomy B paboueii mporpamme 1Mo XMMHUHU HAIIUIA OTPAYKEHUE OCHOBHBIE COJICPIKATEIBHBIC JIU -
HUU:

[] BelecTBO — 3HAHUS O COCTABE U CTPOCHHH BEIIIECTB, UX BAKHEHITNX (PU3UICCKUX U XUMHUYC-
CKUX CBOMCTBAaX, OMOJIOTUYECKOM JICHCTBHU;

[ xuMHU4ecKas peakius — 3HaHUs 00 yCIOBUSX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE
CBOMCTBA bBEILIECTB, CLIOCO0AX YMpaBIeHUS XUMUYECKUMU TIPOIIECCAMH;

[ mpuMEeHEeHHE BEIIECTB — 3HAHUS M OMBIT MPAKTHUECKOMN AEITETbHOCTHU C BEIIECTBAMH,
KOTOpbIe HanboJee 4acTo yIOTPEOISFOTCS] B IOBCETHEBHOM KU3HU, IIUPOKO UCTIOIB3YIOTCS B
TIPOMBIIII-

JIEHHOCTH, CENTbCKOM XO3SICTBE, HA TPAHCTIOPTE;

[J I3BIK XUMUHU — CHCTEMa BAKHEHIITUX MOHATHI XHMHUH U TEPMUHOB, B KOTOPBIX OHU OIHUCHIBA-
I0TCsI, HOMEHKJIATypa HEOPTAHUYECKUX BEIIECTB, T. €. X Ha3BaHUA (B TOM YHCIIe U TPUBUAIb-
HBIC), XUMUYECKUE (OPMYIBI U ypaBHEHUS, a TAKKe MIpaBHIIa IepeBoaa HH(POPMAIINHU C ecTe-
CTBEHHOTO S3bIKa Ha SI3bIK XUMHUH U 0OpaTHO.



ITockosbKy OCHOBHBIE COZEp KATEIbHbIE TMHUM HIKOJIBHOTO Kypca XUMUU TECHO IEperie-
TEHBI, B IPOIPaMMeE COJIEp’KaHUE MPECTABICHO HE 10 JIMHUAM, a 110 pasaenaM: «OCHOBHbIE
MOHATUS XUMUU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX MIpeIcTaBIeHu )», «llepuoanueckuit 3aKoH u
nepuoAnydeckas cuctema xumuieckux 3iuemeHToB . V. MenneneeBa. CTpoeHue BEIIECTBAY,
«MHOroob6pa3ue XUMHYECKHX peakiuii», «MHOrooOpas3ue BEmecTB.

Kypc xumunm 8 kinacca uzyuyaercs B ABa 3Tana.

() IlepBblIii 3Tan — XUMUS B CTAaTUKE, HA KOTOPOM PacCMaTPUBAIOTCS COCTAaB U CTPOEHUE aTOMa
u BeuiecTBa. Ero 0CHOBY COCTABIIAIOT CBEJIEHUS O XUMUUYECKOM 3JIEMEHTE U (hopMax ero cy-
LIECTBOBAHMSI — aTOMax, U30TONAX, HOHAX, IPOCTHIX BEIIECTBAX U UX BAXKHEHUIINX
COeIMHEHUAX (OKCHaxX U JpYTrux OMHAPHBIX COEAMHEHUSX, KUCIOTaX , OCHOBAHUSX U COJISIX),
CTPOEHHUH BEIECTBA (TUIIOJIOTUM XUMHUUYECKUX CBSI3€H U BUIAaX KPUCTAIUNIMYECKUX PEIIETOK).

[J Bropoit aTan — XUMHs B JUHAMHUKE, HA KOTOPOM YUal[uecs 3HAKOMSTCSI C XUMUYECKUMHU pe-
aKIMSIMU KaK QYHKIIMEH COCTaBa U CTPOCHUS YIaCTBYIOIINX B XUMHUYECKUX TTPEBPAIICHHIX
BEIEeCTB U nX Kiaccudukaiuu. CBOMCTBA KUCIOT, OCHOBAHUH U COJIEH cpa3y pacCMaTpUBAIOTCS
B CBETE TEOPHUH DJIEKTPOIUTHUECKON aucconranmu. Kpome storo, cBoiicTBa Kuc-

JIOT U COJIeH XapaKTepU3YIOTCS TaKXKe B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.
B kxypce 9 knacca BHayae 0000M1at0TCs 3HAHUS YYaIUXCsl 0 Kypcy 8 kiacca, arnodeo3om
KoToporo sBisiercs [leproanueckuii 3akoH u [lepuoanueckas cuctemMa XUMUYECKHX JIEMEHTOB
. . MenneneeBa. Kpome Toro, 060011at0Tcsi CBEACHHS 0 XUMHUUYECKUX PEAKITUAX U X KJlac
cuuKaluy — 3HaHUSA 00 YCIOBHSAX, B KOTOPBIX MPOSIBIISIIOTCS XUMUYECKHE CBOMCTBA BEIIECTB,
U croco6ax ynpaBlieHUs XUMUUYECKUMU Mpolieccamu. 3aTeM paccMaTpHUBarOTCs 00IIKe CBO-
CTBa METAJUIOB U HeMeTaJI0B. [IprBOIsSTCS CBOCTBA MIENOYHBIX U IEI0YHO3EMEIbHBIX Me-
TaJIOB U TajJOreHoB (IIPOCTHIX BEIIECTB U COSAMHEHUN ), KaKk Hanbosee IpKuX MpeacTaBuTene
ATHX KJIACCOB 3JIEMEHTOB, M UX CpAaBHUTEIbHAs XapakTepucTuka. B kypce moapoOHo paccMmarpu-
BAIOTCS COCTaB, CTPOCHUE, CBOWCTBA, NOJYYEHHUE U IPUMEHEHUE OT/ICIbHbBIX, BAKHBIX B X035 -
CTBEHHOM OTHOIIEHHH BELIECTB, 00pa30BaHHBIX dJIEMEHTaMH 2—3-T0 MEPUOJIOB.

1.4 MECTO IIPEJIMETA B YYEBHOM IlVIAHE

OcoOeHHOCTHU coziep:KaHus Kypca «XHUMUsD SBISIOTCS TJIaBHOW IPUYUHON TOTO, YTO B Oa-
3UCHOM y4eOHOM (00pa3oBaTeIbHOM) IJIaHE 3TOT MPEAMET MOSIBIISIETCS MOCIEAHUM B STy ecTe-
CTBEHHOHAYYHBIX AUCLHUILINH, TOCKOJBKY JJISl €r0 OCBOCHUS IIKOJbHUKHU JOJDKHBI 0071aaTh He
TOJIBKO OTIPEIEIIEHHBIM 3a1acoM IPEIBAPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUH, HO U
JOCTaTOYHO XOPOIIO Pa3BUTHIM aO0CTPAKTHBHIM MBIIUICHUEM.

PaGouas mporpamma Kypca XUMUU J11 OCHOBHOM IIKOJIBI pa3paboTaHa C yueToM IepBOHAYAIb-
HBIX TIPEJCTABICHUN O MUPE BEIIECTB, MOJYYCHHBIX YUALIUMUCS B HA4aJIbHOW IIKOJIE pU
M3YyYEHHH OKPY)KAIOLIET0 MUPa, U MEKIPEIMETHBIX CBsA3el ¢ Kypcamu ¢u3uku (7 kiacc),
ouonoruu (5-7 kiaccel), reorpaduu (6 K1acc) U MaTEMaTUKH.

B coomeemcmesuu ¢ 6azucuvim yuebHvIM NIAGHOM Ha uzyyeHue xumuu 8 8 u 9 Knacce omeooumcsi
no 2 yaca 6 neoentro, 70 uacoe 6 200, npu HOPMAMUBHOU NPOOOAHCUMELbHOCMU YUEOHO20 2004 8
35 yuebnvie nedenu (34 nedenu 6 9 knacce). Taxum obpazom, 8pems, evidensiemoe paboueli
npoepammon Ha uzydenue xumuu 6 8-9 knaccax, cocmagnsiem 138 uacos, uz Hux 5 yacos
pe3sepgHvie (6 8 kiacce — 1 uac, u 8 9 knacce — 4 yaca).

CopneprkaHue U3y4yaeMoro o mporpaMMe Matepuaiga COCTOUT U3 ABYX YacTei:

[} mepBas — MHBapUAHTHAS YaCTh, KOTOPast MOJHOCTBIO BKJIIOUAET B ce0sl CoJIepKaHHUe TpH-
MepHo# mporpamme o xumuu (102 yaca),



[J BTOpasi 4acTh — BapHaTUBHAS, OHA UCIIOJIb30BaHA JJIsl YBEIIMUYCHHSI YMCIIa YaCOB Ha U3y4e-
HUE WHBapHuaHTHOU yacTh (34 gaca): pabouast mporpamma 0oJjiee 4eM B JIBa pa3a yBEIHMUUBACT
BpeMsi, OTBEJICHHOE ITPUMEPHOI MTPOrpaMMoil Ha u3yueHue pasnuena « MHoroodpasue B e-
mecTB» (Kypc Xxumuu 9 kiacca). 9To 00bICHIETCSI HEOOXO0IMMOCTHIO OCHOBATEIILHO OTPado-
TaTh Ba)KHEHUIIINE TCOPCTUYICCKHUC MOJIOXKCHUSA KypCa XUMUHN OCHOBHOM IIKOJIBI Ha O0TaToM
(baKTOJIOI‘I/I‘IeCKOM MaTCprajIC XMMHHU 2JICMCHTOB 1 O6paBOBaHHI)IX MU BCUICCTB.

1.5 Onucanue mamepuanvno-mexnuueckou oazvl yeumpa « Touka pocmay,
UCNONBL3YeMO20 OJIsL peanu3ayuu 00pa308amenbHblX NPOSPAMM 8 PAMKAX
npenooasanusi Xumuu

MarepuanbHo-TeXHHUYECKas 0a3a HeHTpa «Touka pocTa» BKIIOUAET B ce€0s COBPEMEHHBIE U
Kkiaccudeckue npudopsl.llocneqaue npouui MHOTOJIETHIOW anpoOaliio B IIKOJIE U NOTY4YHIH
npu3HaHue y yuureneil xumuu.K HUM oTHOCATCS: mpuOOp A1 AEMOHCTPALlUU 3aBUCUMOCTH
CKOPOCTH pEaKlIU{ OT Pa3IMYHbIX (JaKTOPOB, anmapar Jyisl IPOBEIECHUS XUMHUECKHUX peaKu,
puOOP /Ui OIBITOB C ANEKTPUUECKUM TOKOM, IPUOOP AJIsl U3y4EHUsl COCTaBa BO3/lyXa U MHOTHE
Apyrve. YUuTheiBasi IPaKTHUECKUN ONBIT MPUMEHEHUS JaHHOTO 000pyIOBaHUS Ha YPOKaX XUMUH,
MBI JIaJIUM JIMIIb KpaTKOe oNrcaHue npuoopoB.OCHOBHOM aKILIEHT C/eJIaeM Ha OMHCAHUU
M(POBBIX TA00PATOPHI U UX BOZMOXKHOCTSIX.

Hugposasa (komnvromepnasn) navopamopus (LIJI), nporpaMMHO-anmapaTHIA KOMILIEKC,
JaTYUKOBAs CUCTEMAa — KOMIUIEKT y4eOHOTO 000py10BaHUS, BKIIOYAIOMIUNA N3MEPUTEIbHbIN
010K, HHTEp(dENc KOTOPOTO MO3BOJIIET 00SCIICUNBATH CBSA3b C IEPCOHATBHBIM KOMITHBIOTEPOM, U
Ha0Op JAaTYMKOBL, perucTpupyroMUX 3HAUEHUS PA3IUYHBIX PU3NYECKUX BEIHUKH.

Jlamuuk memnepamypusl na1amuHO6bLI — IPOCTON U HAAEKHBIN JaTUUK, IpeIHAa3HAUEH IS
M3MepeHus TeMIepaTyphbl B BOAHBIX PaCTBOpaX U B Ta30BbIX cpenax.liMeer pa3anuHbIii
nuarna3oH udmepeHuit ot —40 1o +180 °C.TexHuueckue XapaKTepUCTUKH JaTYMKa YKa3aHbl B
MHCTPYKIIMU O SKCILTyaTall|H.

Jlamyuk memnepamypusl mepmonapuulil IpeHa3HAYECH 1715 U3MepeHus Temmeparyp 10 900
°C.Hcnonp3yercs MpH BBIMOJIHEHUU PadOT, CBA3aHHBIX C U3MEPEHHEM TEMIIEpaTyp IIAMEHH,
TUTABJICHUS U PA3JIOKEHUS BEUIECTB.

Jlamyuk onmuueckoii niomuocmu (KOJOPUMETP) — IPeTHA3HAYEH IS U3MEPEHUS
ONTUYECKOH MIOTHOCTH OKPAIICHHBIX PacTBOPOB (puc. 1).Mcrnonb3yercs mpu U3y4eHUH TeM
«PactBOpBI», «CKOPOCTH XUMUUYECKUX PEAKIIUI», ONIPEICIICHUN KOHIICHTPAIIUN OKPAIICHHBIX
MOHOB UJIM COEAMHEHUH.

B KoMIuIeKT BXOAAT AATYMKH C PAa3IUYHOM JJIMHOM BOJIH MOJIYIIPOBOJHUKOBBIX HICTOUHUKOB
ceta: 465 u 525 HM.OO0BEM KIOBETHI COCTABIISET 4 MII, ATIMHA ONITHYECKOro mytu — 10 MM.

Hamuuk pH nipenHa3HaueH Ui U3MepeHHs BoJopoHoro nokasarens (pH).B nacros-
1iee BpeMsl B LIKOJy MOCTYHNaroT KOMOMHMPOBAHHBIE JaTYMKH, COBMELIAIONINE B cede
CTEKJITHHBIN 3JIEKTPOJ] C 3JEKTPOJIOM CPaBHEHHMS, YTO JeNlaeT paboTy MO M3MEPEHHIO
BOJOPOJHOTO TMoOKa3aTtens Oojee komdopTHoil./lnanazon wu3Mepenuit pH ot
0—14.Mcnonp3yercs Uil U3MEPEHUsI BOJLOPOJHOIO MOKAa3aTelsl BOAHBIX PACTBOPOB B
Pa3IUYHBIX UCCIIEOBAHUAX OOBEKTOB OKPYXKAIOLIEH CPe/Ibl.

Hamuuk 31eKkmponpo6oonocmu NpeaHA3HAUYEH U1 U3MEPEHUS YAEIbHOM 3JIEKTPO-
IIPOBOJHOCTHU XUAKOCTEH, B TOM YHCII€ U BOJHBIX pacTBOpoB BemiecTB.lIpumensercs



IIpU U3Y4YEHUU TEOPUM NIEKTPOIUTUYECKOM AMCCOLMALMM, XAPAKTEPUCTUK BOIHBIX
pacTBOpOB.

Jlamuux Humpam-uonoe TpPEIHA3HAYCH JJIs1 KOJIMYECTBEHHOTO OIPEICICHHUS HUTPATOB B
Pa3IUYHBIX 00BEKTaX OKPYKAIOIIEH Cpebl: BOJE, OBOIIAaX, PPyKTaX, KOJOACHBIX U3ICIUIX U
T.]I.

Mukpockon uyughposoit peHa3HAYCH TSI W3ydeHUsT (JOPMBI KPUCTAJUIOB U HAOTIOACHUS 3a
POCTOM KPHUCTAILJIOB.

Annapam onsa nposeedenun xumuueckux peaxyuil (AIIXP) npeaHazHayeH Ui MOTYyYCHUS U
JEMOHCTpPAIIMK CBOMCTB TOKCHYHBIX MapOB M Ta30B.JTH BEIIECTBA IMOJYYarOTCs B KoJOe-
peakTope, U Ipu HarpeBaHuu (WK 0e3 HarpeBaHus) ra3000pa3HbIC BEIIECTBA MPOXOIAT Yepe3
MOTJIOTUTENBHBIE EMKOCTH (HACAKW) C PACTBOPAMH PEAreHTOB, BCTYMAIOT C HUMH B PEAKITHIO
(puc. 3).M30bITOK ra3a MOTJIOMIACTCS KUJAKAMH U TBEPIBIMU PEareHTaMH, a TAKKEe aKTHBUPO -
BaHHBIM Yra&M.ATIapaT Jaiie BCero MCMOIB3YIOT ISl TOJYYeHHUS U JIEMOHCTPAIlMUA CBOWCTB
XJIOpa, CepOBOJOPOIA.

Ilpubop ona Oemoncmpayuu 3A6UCUMOCIIU CKOPOCHIU XUMUYECKUX PEaKyuil om
Pa3nuynbIX pakmopoe UCtonb3yoT IpU U3ydyeHUU TeMbl «CKOPOCTh XMMHUECKON peakium»
u TeroBoro 3¢ ¢exra XuMuyeckux peaxkuil.Ilpubop maét BO3MOKHOCTh SKCIEPUMEHTATIBHO
UCCIIeI0BaTh BIUSHUE HA CKOPOCTh XMUMHUYECKUX PEaKIMH CIeAyIImUX (GaKTOPOB: MPUPOIbI
pearupyromux BeliecTB, KOHIEHTPAUU Pearupyouux BelecTB, MIOMAAN TPaHHUIIbl pa3/iena
(da3 B reTeporeHHbIX cHucTeMax (MOBEPXHOCTH COMPUKOCHOBEHHUS MEXAY pearupyromuMu
BEIIIECTBAMHU), TEMIIEPATYPhI, KaTaTN3aToOpa, MHTHOUTOPA.

Jamuuk xn0pud-uonoe WCTOIL3YETCS Ui KOJIMYECTBEHHOTO OIPEICIICHHs COJep-
YKaHWs MOHOB XJIOPa B BOJHBIX pacTBOpax, Mo4Be, Mpoaykrax nmuranus.K gatauky mom-
KJII04aeTcss MOHOCeNeKTUBHBIN aiekTtpon (MCD) (pabounii 37eKTpoid), MOTECHIIHAI
KOTOPOTO 3aBUCHUT OT KOHIICHTPAIIUM OMPEIACISIEMOTO HMOHA, B JAHHOM Ciy4dae OT
koHneHTpammu aHnoHOB Cl—.Ilorennmnan MCO onpenenstoT OTHOCUTENBHO AJIEKTPOIa
CpaBHEHUS, KaK IIPABUJIO, XJIOPCEPEOPSIHOTO.

Ilpuéop ona demoncmpayuu 3a6UcuMocHu CKOPOCHU XUMUYECKUX PeaKyuil Om
Pa3nuuHbIX PaKkmopoe VCToNb3yIOT MPU U3ydeHUU TeMbl «CKOPOCTh XUMUYECKO I
peaxkuu» 1 TeIIoBoro 3pdexra xumudeckux peaxiuii. [lpubop 1aét BO3MOKHOCTD
AKCIEPUMEHTAJILHO UCCIIEI0OBAThH BIMSIHIE HA CKOPOCTh XUMHYECKUX PEaKLUi ClIeIyro-
X (aKTOPOB: MPUPOIBI PEATHPYIONINX BEIIECTB, KOHLEHTPALUH PEarupyroInX
BEIIECTB, IUIOMIAAN IPAHULIBI pa3jeina (a3 B reTepOreHHbIX CUCTeMax (TIOBEPXHOCTH
COTPUKOCHOBEHUS MEXAY pEearipyroIIUMH BEeIIECTBAMH), TEMIIEPATYPHI,
KaTajan3aTopa, HHTHOUTOpAa.

ITunemka-003amop — npucnocoOieHe, UCTIOIb3YEeMOE B 1a00paToOpuu JUIs
OTMEpPUBAHUS ONPENeNEHHOT0 00bEMA KUAKOCTH.IINIIETKH BBITYCKAIOTCS
MEPEMEHHOT0 ¥ MOCTOSIHHOTO 00bEMa. B KOMIUIEKTHI 000pyIOBaHMS I MEAUITTHCKIX
KJIACCOB BXOJAT yJOOHBIE MHUITETKU-103aTOPHI OHOKAHAJIbHBIE, I03BOJISIOLIHE
HACTPOUTH HEOOXOIUMBII 00BEM OTOMPAEMOi KHUIKOCTH B TPEX PA3IMYHBIX AUANA30-
Hax (puc. 6).Mcrosp30BaHNe COBPEMEHHBIX TEXHOJIOTMIA U IIBETOBOM KOJUPOBKU



Arara3oHa J03UpOBaHUsA Ja€T BO3MOXKHOCTh Ka4C€CTBCHHO, TOYHO, 0e30IacHo
BBIIIOJIHATH HI/IHeTI/IPOBaHI/Ie.HI/IHGTKH HMCIOT CMCHHBIC IJIACTUKOBBIC HAKOHCYHUKHU.

bana kombunuposannaa npeaHazHavuCHa sl HATPEBA CTEKIISTHHBIX U pap(OpOBHIX
COCYZIOB, KOTJIa TpeOyeTCs co34aTh BOKPYI HArPEBAEMOT0 COCY/la pABHOMEPHOE
TeMIIepaTypHOE 1oJie, U30eXaTh UCIOIb30BaHUsI OTKPBITOrO IJIAMEHHU U pacKaIEHHON
anekTpudecko crimpanu (puc. 7). Kopmyc KOMOMHUPOBaHHOW OaHU ClieNaH u3
aJIIOMI/IHI/Iﬂ.X(I/IIIKOCTHaﬂ qacCTb KOM6I/IHI/IPOB&HHO§I OaHu 3aKpbIBACTCA KOJIbLAMHA
Pa3INYHOrO AUAMETpPa

Ilpuéop onsa noayuenus 2a306 UCTONb3YETCS IS MOTyYEHUST HEOOJIBIINX KOJTHUYECTB
ra3oB: BOJIOPO/Ja, KUCIOPOJia (U3 MEPOKCHAA BOJAOPOa), YIIIEKUCIOTO Ta3a.

2.PE3YJBTATHI OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA 110 XUMHUHAU

[Tpu u3ydeHHH XMMHUH B OCHOBHOM IIKOJIE 00ECTICUNBACTCS JOCTHIKCHHUE JTMYHOCTHBIX, Me-
TaIrpeIMETHBIX U TIPEMETHBIX PE3yIbTaTOB.

JIMYHOCTHBIE:

1. B ieHHOCTHO-OpHEHTAIIMOHHOM cepe:

v BOCIIUTaHHE YyBCTBA FOPAOCTH 3a POCCHICKYIO XMMUYECKYIO HAyKy, TYMaHU3Ma,
MO3UTUBHOTO OTHOILIEHUS K TPYY, LIEJIeYCTPEMIIEHHOCTH;

v' (hopMHPOBaHKE LIEHHOCTH 3[0POBOrO M 0€30MaCHOr0 00pa3a KM3HHU; YCBOECHHE IIPABUII
WHIUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MaCHOTO MOBEACHUS B UPE3BhIYANHBIX CUTYALIUSX,
YTPOKAIOMIUX KU3HU U 3[JOPOBBIO JIIOJIEH;

v (pOpMHPOBAHKE DKOJOIHYECKOTO MBIILUIEHUS: YMEHHS OLIEHUBAThH CBOIO JEATEIHLHOCTD U 10~
CTYIKHU JPYTUX JIIOJIEH C TOYKU 3pEHHS COXpAaHEHHS OKPYKaIOIIEH cpeibl - TapaHTa KU3HU U
OJlaromoJryuus Jirojiei Ha 3emiie.

2. B TpynoBoii cdepe:

v BOCIIUTaHHE TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY JajbHEMIIENH 00pa3oBaTeIbHON
TPaeKTOPUHU.

3. B nmo3naBarenbHOM (KOTHUTUBHOM, MHTEIUIEKTYalbHON) cdepe:

v' (opMHpOBaHHE YMEHHS YIPABIATH CBOCH IMO3HABATEILHOM JEATEIBHOCTHIO;

v pa3BuTHE COOCTBEHHOI'O LIEJOCTHOTO MUPOBO33PEHHUS, MOTPEOGHOCTH U TOTOBHOCTH K
camMo000pa3oBaHUIO, B TOM YHCIIE U B paMKaX CAMOCTOSITENILHOM ESTEIIbHOCTH BHE IITKOJIBI;
v" (hopMHpPOBaHKHE OCHOB KOJIOTHYECKOU KYJIBTYPBI, COOTBETCTBYIOLIENH COBPEMEHHOMY
YPOBHIO

HKOJIOTHYECKOT0 MBIIUICHHUS, PAa3BUTHE OMbITA YKOJOTUYECKH OPUEHTUPOBAHHOMN pedaeKcuB-
HO-OIEHOYHOU U MPAKTHUECKOH EATETHbHOCTH B JKU3HEHHBIX CUTYAIUIX.
MeranpeaMerHsbie:

v HCMOJIB30BaHHE YMEHUM U HABBIKOB PA3JIMYHBIX BUIOB [M03HABATEIILHOM JEATENLHOCTH,
MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CHCTEMHO-UH(GOPMAIIMOHHBIN aHATH3,
MOJENUPOBAHNE) TSl U3YYEHUSI PA3TTUYHBIX CTOPOH OKPYKaIOIIEeH NeHCTBUTEIHHOCTH;

v HCIOJIB30BaHHUE OCHOBHBIX HHTEJIEKTYATBHBIX OTIEpaIyii: GOpMyIHpOBaHUE THIIOTES,
aHallu3 W CHHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMAaTH3allisl, BBISIBICHUE IPUYUHHO -
CIIEJICTBEHHBIX CBSI3€H, IIONCK aHAJIOTOB;

v\ yMEHHE reHEPUPOBATh HIEH M ONIPEAENIATH CPEICTBA, HEOOXOMMBIE JUIS MX PEATU3AIINM;
v\ yMEHHE ONpPeNENATh LENU U 3aa491 JIESTEILHOCTH, BEIOUPATh CPECTBA PEANU3AIINY [IETH 1
MIPUMEHSTh UX Ha MPAKTUKE;



v\ UCIOJIB30BAHUE PA3IMYHBIX HCTOYHUKOB JUIS TIOJIyYE€HHs XMMUYECKON HH(POPMALHH.
IIpeamerHbIe:

1. B mo3HaBarensHOU cdepe:

v 3HaHHE ONpEeEIEHUH U3yYEHHBIX IIOHITHI: YMEHHE OIMCHIBATH JIEMOHCTPALMOHHBIE 1
CaMOCTOSITEJIbHO MTPOBEICHHbIE XUMUYECKUE IKCIIEPUMEHTHI, UCIOJB3YS ISl 3TOT0 POJAHOM S3bIK
U S3BIK XHUMWH,

v\ yMeHHE pa3aMyarh U3y4EHHbIE KJIACChl HEOPraHUYECKHUX COEIUHEHMH, IPOCTHIE U CIOKHBIE
BEILIECTBA, XUMUYECKUE PEAKIINH, OMTUCHIBATh UX;

V' yMeHHe KIaccHu()UIUPOBATH U3yUEHHbBIE OOBEKTHI U SIBJICHHUS;

v\ CIOCOOHOCTD JIENIaTh BHIBOBI M yMO3aKIIOYEH S U3 HAOIIOAEH M, M3yYEHHBIX XMMUUECKUX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEU3YUCHHBIX BEIIECTB 110 aHAJIOTHH CO
CBOWCTBAMM M3yYECHHBIX;

v\ yMEHHE CTPYKTYPUPOBAThH U3yUEHHBIH MaTeEpHall B XUMHYECKYIO HHPOPMALIUIO,
MOJTYYCHHYIO U3 JIPYTUX UCTOYHUKOB;

v yMeHHe MOJIEIMPOBATH CTPOCHUE aTOMOB 3JIEMEHTOB 1-3 MEPHOJIOB, CTPOEHHE MTPOCTHIX
MOJIEKYT;

2. B 11eHHOCTHO-OpHEHTAIMOHHOU cepe:

v\ yMeHHE aHaJIM3MPOBAThH U OLIEHMBATH MOCIEACTBUS I OKPYKAIOLIEN cpebl OBITOBOM U
MIPOM3BOJICTBEHHON JESTEIbHOCTH YeJIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIIECTB;

3. B tpynoBoii cepe:

v' (hopMHPOBAHKE HABLIKOB IPOBOIUTH XUMHUUECKUHM DKCIIEPUMEHT;

4. B chepe 6€30maCHOCTH KU3HEACATEITHHOCTH:

v\ yMeHHe pa3jinyarh OlacHble U 0e30MacHbIE BEIIECTRA;

v\ yMeHHE OKa3bIBaTh MEPBYIO IOMOILIb P OTPABJICHUSIX, 0KOraX U JAPYrHX TPaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U JTA0OPAaTOPHBIM 000PYAOBAHHUEM.

OINMCAHUE HEHHOCTHBIX OPUEHTUPOB COJEPXKAHVS YUEBHOI'O TPEAMETA

VueOHbIi npeaMeT «XUMHUD», B COCPKAHUI KOTOPOTO TIIaBHBIMU KOMIIOHEHTaMH SIBIISTIOTCS
Hay4YHBIC 3HAHUS M HAYYHBIC METOIbI TO3HAHMS, TIO3BOJISET NPOOYKIAaTh Y yHaIIUXCs
MOIMOHAIBHO-IIEHHOCTHOE OTHOIIICHNE K M3ydaeMOMy MaTepuaiy. B pesynbrare yueOHOTO
IPOIIeCcCca CO3JIA0TCS YCIOBHS I hopMHUpOBaHMS cucTeMbl ieHHOCTeH. [lo3HaBaTenpHas
¢byHKIMA yyeOHOTo IpenMeTa « XUMUsD) 3aKITI0YaeTCs B CIOCOOHOCTH €ro COIepKaHus
pa3BUBATh IEHHOCTHBIC KAUECTBA Y YYAIIUXCS.

[To3HaBaTenbHBIC IICHHOCTH:

OmHoOueHue K.

v\ XUMHUYECKHM 3HAHHUSAM KaK OJJHOMY U3 KOMIIOHEHTOB KYJIbTYpPBI YeJIOBEKa HAPSILY C
IPYT'MMH €CTECTBEHHOHAYYHBIMU 3HAHUSMH;

v OKpYXaloleMy MUPY KaK MUDY BEIIECTB M MPOUCXOASIINX C HUIMH SIBIICHHIA;

v 103HaBaTEIbHOM JAEATENHHOCTH (KaK TEOPETHIECKOM, TaK U SKCIICPUMEHTAIBHOM) KaK
UCTOYHHKY 3HAHUM;

NOHUMAHUe:

V' 00BEKTHBHOCTH U JOCTOBEPHOCTH 3HAHUIT O BEIIECTBAX M MPOUCXOISAIINX C HUIMU
SIBJICHUSIX;

v CHOXHOCTH U OECKOHEYHOCTH TpOoIlecca MO3HaHus (Ha PUMEPE HCTOPUH XUMHUYECKUX
OTKpBITHIN);

v’ IeWCTBUS 3aKOHOB MPUPOJIBI K HEOOXOIMMOCTH UX ydeTa BO BCeX chepax AesTeIbHOCTH
4eJI0BeKa;

v/ 3HAaYeHHs XUMHYIECKUX 3HAHUH sl PEIICHHs TII00aTbHBIX MPOOJIEM YeI0BEUeCTBA
(oHEpreTHYeCcKOo, CHIPbEBOM, IPOIOBOIBCTBEHHOM, 37J0POBbS U JOJITOJICTHS YeOBeKa,
TEXHOJIOTUYECKUX aBapuid, II100aJIbHOM SKOJIOTUH U IP.).

IlennocTu Tpyna u ObITa:



v\ OTHOIIEHHE K TPYJAOBOM JEATEIBLHOCTH KAaK €CTECTBEHHOM (DM3UYECKON U
MHTEIUIEKTYaJIbHON MOTPEOHOCTH, TPYy KaK TBOPUYECKOH JEATEIIbHOCTH, MO3BOJISIOICH
MPUMEHSTH 3HAHUS Ha MPAKTUKE;
v COXpaHEHHWE U MOJIEP)KAHUE COOCTBEHHOTO 3/I0POBbS U 3I0POBbS OKPYKAIOIIUX, B TOM
4lCJIe OpraHu3alysl MUTaHUs C YYETOM COCTAaBA U SHEPIETUYECKOM LIEHHOCTH IHUIIIY;
v’ coboieHre TIpaBuil 6E30MACHOTO MCIIOJIb30BaHMS BEIIECTB (JIEKAPCTBEHHBIX MIPEMapaTos,
CpeAcTB OBITOBOM XMMHH, TIECTUIIHIOB, TOPIOYE-CMAa304YHBIX MAaTEPHAJIOB U JIp.) B TIOBCEIHEBHON
KHU3HU;
v 0CO3HaHWE JOCTIKEHHS JIMYHOTO yCIieXa B TPYAOBOM JIEATEILHOCTH 32 CUYET COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBHUHU C COLIMAIbHBIMU CTAaHIAPTAMHU U MOCIEAYIOIINM COLUAIbHBIM
0JI00peHUEM JIOCTHYKEHUI HayKH XUMUU M XUMHYECKOTO TIPOM3BOJICTBA ISl Pa3BUTHUS
COBPEMEHHOT0 00I1IeCTBa.
HpascTBeHHBIE ICHHOCTH:
v oTHOuIEHHE K ceOe (0CO3HaHHE COOCTBEHHOTO JJOCTOMHCTBA, YYBCTBO OOIIECTBEHHOTO
J0JIra, JUCHUILITMHUPOBAHHOCTh, YECTHOCTD U MPAaBINBOCTh, IPOCTOTA U CKPOMHOCT,
HETEPINHUMOCTb K HECTIPABEJINBOCTH, IPU3HAHNE HEOOXOIMMOCTH CaMOCOBEPIICHCTBOBAHUS);
v/ OTHOIIEHHE K JPYIUM JIHOAAM (TyMaHH3M, B3aHMHOE YBaXKEHHE MEK/TY JIFOIbMH,
TOBapHILleCKas B3aUMOIIOMOLIb U TPeOOBATEIbHOCTh, KOJUIEKTUBU3M, 3a00Ta O JPYTUX JIOJAX);
v’ OTHOLIEHHE K pupo/ie (O6epeKHOE OTHOIIEHHE K €€ OOTaTCTBY, HETEPIIUMOCTD K
HapYIIEHUSIM 3KOJIOTMYECKUX HOPM M TpeOOBaHUM, 3KOJOTMUYECKH TPAMOTHOE OTHOLIEHHE K
COXpPaHEHHUIO ruApocdeprl, aTMOCPEpHI, OUBI, OMOCPEPhI, YEITOBEUECKOTO OpraHM3Ma; OlIeHKa
JEWCTBUS BOTIPEKH 3aKOHAM MPHUPOJIBI, IPUBOISIIETO K BOSHUKHOBEHUIO III00aTBHBIX TTPOOIEM);
v NIOHHMaHHE HEOOXOAUMOCTH YBaXKUTEILHOTO OTHOIIEHHUS K IOCTHKEHUSM OTEYE€CTBEHHOM
HayKH, UCCIIEI0BATEIbCKON AEATEIBHOCTUH POCCUNHCKUX YUEHBIX-XUMUKOB (ITATPHOTHUYECKHE
YyBCTBA).
KoMMyHUKaTUBHBIE [IEHHOCTH:
v/ OTHOIIIEHHE K HOPMaM 53bIKa (€CTECTBEHHOTO M XMMHYECKOTO) B PA3IMIHBIX HCTOYHUKAX
nHpopmanuu (mureparypa, CMU, UaTepuer u ap.);

MOHMMaHUE HE0OXOAUMOCTHU IPUHATHS PA3IUUHBIX CPEICTB M IPHEMOB KOMMYHUKAIUH;
v moHMMaHHe HeOOXOAUMOCTH MOJTydeHHs HHGOPMAIMHU U3 PA3IMIHBIX HCTOUYHUKOB, €€
KPUTHYECKON OLIEHKH, ITOJIHOTO MJIM KPATKOT'O (B 3aBUCUMOCTH OT LIEJIN) U3JI0KEHMUS;
v NOHMMaHHE B&XHOCTH BEJCHUS JUAIIOTa JUIS BBISBJICHHUS Pa3HBIX TOUCK 3PCHHS Ha
paccMaTpuBaeMyro HH(GOPMALIHIO; BEIPOKEHUS JIMUHBIX OLEHOK U CY)KIEHUN; IPUHATHS BBIBOJIA,
KOTOPBIN (popMUpYeTCs B IIPpoLiecce KOMMYHUKALIUU.
OcTeTndeckue 1eHHOCTH:
v no3umusHoe 4y8CmeeHHO-YeHHOCMHOe OMHOWEeHUe K: K OKpYXKaroleMy MUpy (KpacoTa,
COBEpILEHCTBO M FApMOHHUS OKPYKAIOLIEH MPUPO/IBI U KOCMOCA B IEJIOM); IPUPOJHOMY MUDPY
BEIIECTB U UX MPEBPALIEHUI); BBINOJIHEHUIO YUeOHBIX 33/1au KaK K Ipoleccy, JOCTABISAIOLIEMY
3CTETUYECKOE YIOBOJILCTBHE (KPaCUBOE, U3AIIHOE PELICHUE WK I0Ka3aTeNbCTBO, IPOCTOTA, B
OCHOBE KOTOPOH JIGKUT TapMOHMS);
v noHHMaHHe HEOOXOAUMOCTH H300pasKeHHs HCTHHBI, HAYYHBIX 3HAHHUI B 4yBCTBEHHOM
¢dopme (Hanpumep, B IPOU3BEACHUAX UCKYCCTBA, MOCBAIIEHHBIX HAYYHBIM OTKPBITHSIM, YUEHBIM,
BEIIECTBAM M UX MPEBPAILEHUSIM).
®OPMbI OPI"TAHU3AIIMN OBPA30OBATEJIBHOI'O ITPOLIECCA
OcHoBHO (hopMOIi Opranu3zaiy yd4eOHOro mpolecca sBIseTcsl ypok B paMKax KJIACCHO-
YPOUHOM cucTeMBbl. B kauecTBe TOMOIHUTENBHBIX (POPM HCIIONIB3YETCsl CHCTEMa KOHCYIbTAllOH -
HOM MOJIEPIKKH, JTOTOIHUTENIBHBIX UHUBHUIyaIbHbBIX 3aHATHH, caMOCTOsATeNIbHAs paboTa
yJalnuxcs ¢ UCIOJIb30BaHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI, BHEYpPOUHAs
JESITEILHOCTD I10 MPEAMETY.
O6u1re hopMbl OpraHu3auy 00y4eHHs: HHIAUBHIyalbHasl, TapHasi, TPYyNIoBasi, KOJJIEKTHB-



Hasi, ppOHTANBHAs, KOTOPBIE pEaU3yIOTCsl Ha YPOKE, B TPOEKTHO-NUCCIIEA0BATENLCKOM padoTe,
Ha ceMUHapax, KOH(PEPEHLIUAX, IKCKYPCHUSX, IPH MPOBEJCHNUHN JIAOOPATOPHBIX OIBITOB U
MPAKTUYECKUX pabOT, HA 3aHIATUAX IEKTUBHBIX U CHEIKYPCOB H T.]I.
Turb! ypoKOB: YPOKH «OTKPBITHS HOBOTO 3HAHHUS; YPOKU OTPAOOTKH YMEHUH U pedrIeKcuu;
YPOKH 00ILIEMETO/10JIOTHIECKOH HAlPaBICHHOCTH; YPOKH PA3BUBAIOIIEr0 KOHTPOJIA.
®opMbl oOpraHu3anuu yueOHO-UCCIEA0BATEIbCKON JEATENbHOCTH Ha yUEOHBIX 3aHATUAX:
YPOK-HCCIIeIOBAHUE, YPOK-Ta00paTopusi, ypOK-TBOPUECKHUN OTYET, yPOK H300pETaTENHCTBA,
YPOK -3al11Ta UCCIIEI0BATEIbCKUX IIPOEKTOB, YPOK-IKCIIEPTU3a, YPOK «IIaTeHT Ha OTKphITHEY,
YPOK OTKPBITBIX MBICJIECH, yUeOHbIN 3KCIIEPUMEHT, IOMAIIIHEE 3aJaHIE UCCIIEI0BATEIbCKOIO
Xapakrepa.
TEXHOJIOI'MU OBYYEHUA
DopMUPOBaHUIO HEOOXOUMBIX KITFOUEBBIX KOMIIETEHIMI CIOCOOCTBYET UCIIOJIb30BAHNE
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN WIH AJIEMEHTOB 3TUX TEXHOJOTHH:

TEXHOJIOTMH NMPOOIEMHOT0 O0yYeHUS;

TEXHOJIOTUsl O0y4eHHs Ha IPUMEpPe KOHKPETHBIX CUTYallUi;

TEXHOJIOTUS pa3BUBAIOLIET0 00Y4YEeHMUS,;

texHosorust PKMUYII (pa3BuTHs KpUTHYECKOTO MBIIIJICHUS YE€PE3 UTEHUE U MTHUCHMO);

TEXHOJIOTHS IPOEKTHON U UCCIEA0BATENIBCKOM NEATEIbHOCTH yUallnXcs;

UKT-texnomornmu;

JAMT-TexHonorus (IuaakTHuecKas MHOTOMEpHas TEXHOJIOTHS);

MeJarorukKa COTpyAHUYECTBA;

TEXHOJIOTMH JUCKYCCHU M TNAJIOTOBBIE TEXHOJIOTUU;

TEXHOJIOTHS pa3BUBAIOUINX HccleaoBarensckux 3a1ad (TPU3);

310pOBbECOEPEraroIe TEXHOJIOTUHY;

TEXHOJIOTUU UHIUBHYyaJIbHOTO 00y4eHUS;

TEXHOJIOTUS TPYNIIOBOTO 00yUEeHMS;

TEXHOJIOTUY UHTETPUPOBAHHOIO OOY4EHUS;

TEXHOJIOTUS Pa3HOYPOBHEBOI'O OOy4EHUS;

TEXHOJIOTUSI UTPOBOTO OOy4YeHUs

TpaJULIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH
Jpyrue, KOTOpbIe NEeAAaror CYUTAET 1ieJIeco00pa3HbIM IPUMEHATh B CBOEH padore.

SER Y0 Y Y YR VN N N N N N N N N N NN

MEXAHM3MbI ®OPMHUPOBAHNS YHUBEPCAJIBHBIX YUEBHBIX JEUCTBUI
YHuBepcanpHble yueOHbIE ACUCTBUS POPMHUPYIOTCS B paMKax y4eOHBIX IPEIMETOB, B TOM
gyucie u npeamera XMMUS. Mexanu3mbl ux GOpMUPOBAHUS 3AJI0KEHBI B UETHIPEX
MeTarnpeameT-

HBIX IPOrpaMMax, BKIIFOUEHHBIX B IPOrpaMMy 00pa30BaTEIbHOTO YUPEKACHUS:

1. I[Iporpamma «DopMHUpPOBaHHE YHUBEPCAIBHBIX YUEOHBIX ICHCTBUIY;

2. IIporpamma «®opmupoBanue MKT-koMIeTeHTHOCTH 00yYaOIIUXCS;

3. [IporpamMmma «OCHOBBI y4eOHO-HCCIEA0BATEIBCKOM U TPOSKTHOM JIESATEIBHOCTI;

4. TIporpammbl «OCHOBBI CMBICIIOBOTO YTEHUS U pabOTa ¢ TEKCTOM»

Ycnosus u cpenctsa dopmupoBanus Y Y /l: negaroruyeckoe o01eHue, yaueOHOe COTPYIHU -
YECTBO, COBMECTHAS ACATEIBHOCTD, PA3HOBO3PACTHOE COTPYIHUYECTBO, IIPOEKTHAS
JEATEIIbHOCTh

Kak popMa COTpYAHUYECTBA, TUCKYCCHH, TPEHUHTH, OOIINUNA TPUEM OKa3aTEeNbCTBA, pedeKcus.
MN3MEHEHU S, BHECEHHBIE B ABTOPCKYIO ITPOT'PAMMY

B nenom coaepkanue qaHHO#M paboueil mporpaMMbl COOTBETCTBYET aBTOPCKOM Mporpamme.
OcHoBHOE OTIUYHE €€ OT aBTOPCKOI cOCTOUT B cienyromieM: B nporpamme O.C. [Nabpuens-
Ha TIPaKTHYECKHEe PabOThI CTPYNITUPOBAHBI B OJOKH — XUMHUYECKHE TPAKTHKYMBI, KOTOPbIE
MIPOBOIATCS MOCIE U3YYCHUS HECKOIBKUX Pa3JesioB, a B pabodeil mporpaMMe 3TH kKe
MpaKTHYeCKue paboThl JAIOTCS MOCIE U3YYSHHsI TEOPETUUECKOTO MaTepraa 1o JaHHOU TeMe.
OT0 U3MEHEHME NTO3BOJISIET:

v’ Jlydilie 3aKpPENUTh TEOPETHYECKHMIA MaTepHal Ha IIPAKTHKE;



v orpaboTaTh NMPaKTHYECKHE YMEHHS M HABBIKU B HEMOCPEJACTBEHHOM CBSI3U C TEOPHUEH 110
TEME;

v OKOHOMUTH BpEM Ha UCKIIIOYCHUU OOTIOJIHHUTCIBHOIO ITIOBTOPCHUA TCOPUHU IICPECA MPAKTUYC-
CKO¥ paboToil.

JlaHHOE M3MEHEHUE HE 3aTPOHYJIO KOJIMYECTBO M COACPIKAHKE MPAKTUIECKUX padoT, 1aH-

HBbIX B aBTOpCKOfI mporpamMme, HO IMPUBECIIO K UKBMCHCHUIO YMCJIa TCM U 4aCOB, OTBOJIUMBIX Ha
HU3YUCHUC COOTBCTCTBYIOIIUX TEM,

Pazgen 2. COAEP)KAHUE ITPOI'PAMMBbI
8 kiace (2 u B Henenmto, Bcero 70 4, U3 HUX 34 — pe3epBHOE BPEMsI)

BBEJIEHHUE (6 1acos)

[Ipeamer xumun. MeTopl MO3HAHUS B XUMHH: HAOJIOIEHNE, SKCIIEPUMEHT, MOJICIMPOBAHNE.
Hcrounuku xumuyeckoi nHdopmaiuu, ee moaydeHne, aHajau3 U MPeICTaBICHUE €ro pe3yibTa-
TOB.

[TonaTre 0 XUMHYECKOM dJIeMEHTE U (PopMax ero CylecTBOBaHUS: CBOOOHBIX aTOMAX,
MPOCTHIX M CJIOKHBIX BEIIECTBAX.

[IpeBpamenus Bemects. OTIMYNE XUMUYECKUX peakUi OT PU3NUecKuX sBiIeHUM. Poib
XHUMUU B KU3HH YeJIoBeKa. XeMohumus u xemopoousi.

Kpatkue cBeneHust U3 HICTOPUU BOZHUKHOBEHUSI U PA3BUTHS XUMHH. POJTh OT€UECTBEHHBIX
YUEHBIX B CTAHOBJICHUU XUMUYECKOM Haykn — paboTsl M. B. JlomonocoBa, A. M. bytneposa,
.
U. Menneneena.

XuMuYecKasi CHMBOJIMKA. 3HAKA XUMHYECKUX DJIEMEHTOB M MPO UCXOXKACHUE UX HA3BAHMIA.
Xumnaeckue hopmyisl. Mamekcs u koddduimentsl. OTHOCUTETBHBIE aTOMHASI K MOJIEKYJISAP-
Hasi Macchl. [IpoBesieHre pacueTOB MacCOBOM 10U XMMHUYECKOTO AJIEMEHTA B BEIIIECTBE HA
OCHO-

BE €ro (OpMYJIbI.

[Tepuonnueckas cucteMa xuMuieckux anemMeHToB . 1. Menaeneesa, ee cTpykrypa: Maibie

1 0OJIBbIIIKE TIEPHOIbI, TPYIIIBI U OATPYIIIEL. [lepronnyeckas cucrema Kak ClipaBOqHOE
rmocooue

JUISl TIOJTYYEHUS CBEICHUH O XMMUYECKUX 2JIEMEHTAaX.

JdemoncTpauuu. 1. Mojenu pa3iMyHbIX IPOCTHIX U CIOKHBIX BemlecTB. 2. Kosuekus cTek-
JIAHHOM XUMUYecKoU nocynel. 3. Koyuiekuuys MaTepranoB U U3 €M U3 HUX HA OCHOBE allOMU-
Hus. 4. B3aumoaeiictBue MmpaMmopa ¢ KUCJIOTOM U MOMYTHEHHE U3BECTKOBOM BOJIbI.

JlaGopaTopHble onbIThI. 1. CpaBHEHHE CBOWCTB TBEP/AbIX KPUCTAJUIMUECKUX BEIIECTB U pac-
TBOPOB. 2. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJIbI, 0JIEKOJIOHA U 3TUJIOBOTO CIMPTA ¢ (PUIBTPO-
BaJIbHOU Oymaru.

IIpakTuyeckue padorel. 1. [IpaBuia TexHUKH 0€30MACHOCTH MPH PadOTE B XUMHYECKOM Ka-
ounere. [Ipuembl oOpamieHus ¢ 1a00paTOPHEIM 000PYJOBaHHEM U HArpeBaTEILHBIMU ITpHOOpa-
MHU.

Ilpuébopor

Hamyuk memnepamypbi (mepmonapHbil), CIUPMOsKa , MiumkKa dneKmpudeckas, mepmMomMemp
,0amyuK 371eKmponpPo8ooHOCMU, UUPOBOU MUKPOCKOI ,8€Chl 3/TEKMPOHHbIE,



I[IpenMeTHBIE pe3yabTaThI 00yYeHHS

VYyamuiicss J0IDKEH 3Hamyb. PEIMEThl U3yYEHUsI €CTECTBEHHOHAYYHBIX JUCIMILINH, B TOM YU C-
ne xumun; xumudeckue cumBoliel: Al, Ag C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn,
WX Ha3BaHUs U MPOU3HOIICHHE.

Yyamuiicst JOJKEH ymems.

v\ UCIIOJIB30BATh MPH XaPAKTEPUCTHKE BELIECTB MOHATUS: «ATOMY», «KMOJIEKYJIa», «XUMHYECKHUI
NEMEHT», «XUMHYECKUH 3HAK, WM CUMBOJD», «BEIIECTBOY, «IIPOCTOE BEIIECTBOY, «CI0KHOE
BEIIIECTBOY, «CBOUCTBA BEIIECTBY», «KXUMUUICCKHE SIBJICHUS», «(DU3HUCCKUE SIBICHUSY, «KOA(DdU-
LIUEHTBI», KAHICKCHI», KOTHOCUTEIbHAS aTOMHAsi MacCay, «KOTHOCUTEIIbHASI MOJICKYJISIpHAS
Maccay, «MaccoBasi J0JIsl DJIEMEHTaY;

v obpaiarkes ¢ 1abopaTopHbIM 000PyJ0BAaHUEM U HATPEBATELHBLIMU IPUOOPAMU B COOTBET-
CTBUH C TIPAaBUJIAMHU TEXHUKU O€30TIaCHOCTH;

v/ BBINOJIHATH NPOCTENIINE IIPUEMBI Pa0OTHI ¢ Ta00PATOPHEIM 000 PYIOBAHHEM:
1abopaToOpHBIM

ITaTUBOM; CIIMPTOBKOM;

V' kiaccu(MIUPOBATH BEIIECTBA [0 COCTABY Ha MIPOCTHIE U CIIOKHEIE;

v\ pa3naMyaTh: Tela U BEIIECTBA, XAMUYECKHMH 3JIEMEHT M IIPOCTOE BEIIECTBO;

v\ omnuceBath: HOPMBI CYLIECTBOBAHUSA XUMHUUECKUX DJIEMEHTOB (CBOOOIHBIE ATOMBI, ITPOCTHIE
BEIIECTBA, CJIOKHBIE BELIECTBA); TabnnuHyto popmy [leproanueckoit cucTeMbl XUMUYECKHX
AJIEMEHTOB; TIOJIOKEHUE dieMeHTa B Tadnuie J[. Y, MenaeneeBa, HCTIONMB3ys TIO HATHS «I1€-
PHOI», «TPYIIay, «rIaBHAs MOATPYIay, «1000YHas MOArPYIa; CBONCTBA BEIIEeCTB (TBEp-
JIBIX, )KUIAKUX, Ta3000pa3HBIX);

v 00BACHSATH CYIIHOCTh XUMUYECKHUX SBJICHUH (C TOUKM 3PEHUS AaTOMHO-MOJIEKYJISPHOTO yde-
HUS) ¥ UX IPUHIUIHAIBHOE OTIINYUE OT GU3NYECKUX SBIICHUM;

v XapakTepHu30BaTh: OCHOBHBIE METO/IBI H3YUYEHUS €CTECTBEHHBIX AUCIHUILUINH (HAOI0IEHHE,
AKCIEPUMEHT, MOJICTTMPOBAHUE); BEIIECTBO [0 €T0 XMMHYECKON (hOpMyJie COTIacHO IUIaHy:
KaueCTBEHHBIN COCTaB, TUI BelllecTBA (IIPOCTOE WM CJIOKHOE), KOJMUECTBEHHBIN COCTaB,
OTHOCHUTEJIbHAsI MOJICKYJIIpHAsl Macca, COOTHOILIEHHE MacC JIEMEHTOB B BEIIECTBE, Macco-

BbIE JIOJIM AJIEMEHTOB B BEIIECTBE (/17151 CJIOKHBIX BEIIECTB); POJIb XUMHUU (TIOJIOKUTEIBHYIO U
OTpHUIATENIbHYIO) B )KU3HU YeJIOBEKa, apr'yMEHTUPOBATh CBOE OTHOLIEHHUE K 3TOH mpoolieme;

v BBIUUCIIATH OTHOCHTEIBHYIO MOJIEKYIIIPHYIO MacCy BELIECTBA U MACCOBYIO JOJIK0 XUMUYE-
CKOTO 2JIEMEHTa B COCIMHEHUSIX;

v' IpOBOJUTH HAOJIOJCHUS CBOMCTB BEIIECTB M ABJICHHUH, IPOUCXOIAIINX C BEIICCTBAMH;

v co0OumroaTh npaBuiia TEXHUKKA O0€301IaCHOCTH TPH IPOBEICHUH HAOIOAEHHI 1 TabopaTop-
HBIX OTIBITOB.

MetanpeamMeTHbIe pe3yabTaTbl 00yYeHUs1

Yyamuiics JOJDKEH ymemsy.

v ompeensTh MpoOJIeMBl, T. €. YCTAHABIMBATH HECOOTBETCTBUE MEXKTY JKEJIAEMBIM U JICHCTBH-
TEIbHBIM;

v COCTaBJIATH CIIOKHBIH TIJIaH TEKCTA,;

v BJajIeTh TAKMM BHIIOM M3JIOKEHHUS TEKCTA, KaK IMOBECTBOBAHUE,

v' 0] pyKOBOJICTBOM YUYMTEIIS TPOBOIUTH HEMOCPEICTBEHHOE HAOIIOICHHE;

v' 0] pyKOBOJCTBOM YUYHTEIS O(OPMIIATH OTUET, BKIFOUAFOLIMN ONMCAHNE HAOIIOICHHUS, €T0
pe3ynbTaTOB, BBIBOJIOB;

v/ HCIOJIB30BaTh TAKOW BHI MBICIEHHOTO (MI€aIbHOI0) MOJICIMPO BaHMsI, KaK 3HAKOBOE MO/IE-
TUpOBaHUe (Ha MPUMepe 3HAKOB XUMHUECKUX dJIEMEHTOB, XUMHUYECKUX (hopmyin);

v/ HCIIOJIB30BaTh TAKOW BHJ MaTe€pUaabHOIrO (IPEIMETHOTO) MOJAEIMPOBAHUS, KaK (DU3NUECKOE
MOJENUpOBaHuE (Ha MPUMEpPE MOJICTUPOBAHUS ATOMOB U MOJIEKYI);

v\ [0oJIy4aTh XMMHUYECKYIO HHOOPMAIHIO U3 Pa3sIMYHBIX HCTOYHUKOB;



OTIpEIeNIATh OOBEKT U ACTIEKT aHAN3a U CHHTE3a;

OTpeIesATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUH C ACIIEKTOM aHaJu3a U CUHTE34;
OCYIIECTBJISITh KAUECTBEHHOE U KOJMYECTBEHHOE ONMKMCAHNE KOMIIOHEHTOB O0OBEKTA;
OTIPENIeNATh OTHOIIEHHS 00BEKTA C IPYTUMHU OObEKTAMU;

OTIPEJICIIATh CYIIECTBCHHBIC IPU3HAKU OOBEKTA.

TEMA 1. ATOMbI XUMHWYECKUX 3JIEMEHTOB (10 gacos)

ATOMBI KaKk popMa CYIIECTBOBAHUS XUMHUYECKUX J1eMeHTOB. OCHOBHBIE CBEJICHUS O CTPOE-
HUU aTOMOB. J[0Ka3aTenbCTBA CIOKHOCTH CTpoeHus: aroMoB. OnbiThl Pesepdopaa. [lnanerapuas
MO/IEJIb CTPOEHUS aToMa.

CocraB aTOMHBIX sJIep: TPOTOHBI, HEUTPOHBI. OTHOCUTENIbHASI aTOMHAs Macca. B3anmocBs3b
MOHSATUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Maccay.

N3menenue yucia npoTOHOB B siipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX DJIEMEHTOB.
N3menenue uncina HEUTPOHOB B siApe aToMa — 0OpazoBaHue M30TomoB. COBPEMEHHOE
oTpeieJICHUE TIOHITHS «XUMUYECKUN eMeHT». 30Tombl Kak pa3sHOBUIHOCTH aTOMOB OJIHOTO
XUMHUYECKOTO DJIEMEHTA.

OnekTpoHbl. CTpOEHHE MIEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKHUX DJIEMEHTOB MaJIbIX T1e-
puonoB. [loHsTHE O 3aBEPIIIEHHOM JIEKTPOHHOM ypPOBHE.

[Iepnoanueckas cucteMa xumMudeckux 31neMeHToB /1. 1. MenneneeBa u cTpoeHUE aTOMOB,
(bMBUYECKUI CMBICI MOPSIKOBOTO HOMEpPA dJIEMEHTa, HOMEpa TPYIIIbI, HOMepa MepHo/ia.
N3menenune yucna 3JeKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOTO
areMeHTa — 00pa3oBaHUE MOJOKHUTEIbHBIX U OTPUIIATEIILHBIX HOHOB. MIOHBI, 00pa3oBaHHbBIC
aTOMaMH METAJIOB U HeMeTasuioB. [[puYrHbI N3MEHEHUST METAJUTMIECKUX U HEMETAIIITN Y€CKUX
CBOMCTB B nepuojax u rpynmnax. O0pa3zoBanue OnHapHbIX coeanHeHui. [lonsTue 06 noHHOM
cBs3u. Cxembl 00pa30BaHUs HOHHOM CBsI3H. B3anmoielicTBHE aTOMOB AJIEMEHTOB-HEMETAJIOB
MeXxay co00il — 00pazoBaHuE IBYXaTOMHBIX MOJIEKYJ MMPOCTHIX BemiecTB. KoBaneHTHas Hemno-
JSipHAsi XUMUYECKast CBsI3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (DOPMYIIBI.

B3anMoselicTBre aTOMOB HEMETAIIIOB MEXKTy CO00 — 0OpazoBaHne OMHAPHBIX COCTUHE-
HHUI HEMETAJIOB. DJIEKTPOOTpULaTeIbHOCTh. KoBasieHTHas noJisspHas cBa3b. [loHsTHE O Ba-
JIEHTHOCTHU KaK CBOMCTBE aTOMOB 00pa30BhIBAaTh KOBAJICHTHBIE XUMHUUeckue cB3u. CocTapiie-
Hue ¢hopMya OMHAPHBIX COSAMHEHUN 0 BaJICHTHOCTH. HaxosxeHne BaleHTHOCTH 10 hopMmyIie
OMHAPHOTO COEAUHEHUS.

B3aumoneiicTBue aToMOB METAJIOB MEX1y cO00M — 00pa3zoBaHUE METAUIMYECKUX KPUCTAII-
J0B. [IoHsITHE O METATIIMYECKON CBS3H.

JdemoHcTpanuu. Mojeny aToMOB XUMHUYECKHUX 31€MEHTOB. Ileproanyeckas cucrema XuMmude-
ckux ameMmenToB J[. . MenpaeneeBa (paznuyunbie GOpMBI).

JlabopaTopHble onbIThl. 3. MoaenupoBaHue NPUHIMIA ACUCTBUS CKAHUPYIOIIETO0 MUKPOCKO-
na. 4. 3rotoBienue Moiesnei MoyieKyn OMHApHBIX coelMHeHuH. 5. MI3roToBiene Moaenu, ui-
JIOCTPUPYIOLLIEH CBOMCTBA METAUIMUECKON CBS3U.

IIpeamMeTHBbIE pe3yJbTAaThl 00y4eHHs

Yyamuiics JOJDKEH ymemsy.

v HCIOJIB30BATh MPH XapaKTEPUCTHKE AaTOMOB MOHATHS: «IIPOTOH», KHEHTPOH», «IJIEKTPOH»,
«XUMHUYECKHM 3JIEMEHT», «MAaCCOBOE YUCIIO», «U30TOI», «3JIEKTPOHHBINA CIOI», «3HEpreTHye-
CKHUM YPOBEHbBY, «3JIEMEHTHI-METAIIIbI», «3JIEMEHThI-HEMETAILIIBIY; IPU XapaKTEPUCTUKE Be-
LIECTB MOHATUSA «MOHHAS CBS3bY, KAOHBI», KKOBAJICHTHAS HETIOJISIPHAsS CBA3bY», KOBAJICHTHAS
MOJISIPHASL CBA3bY, «AJEKTPOOTPULIATEIILHOCTEY, «BaJIEHTHOCTBY, «METAJIIMYECKAs CBSI3bY;

v ONHKCHIBATH COCTAB M CTPOEHUE ATOMOB 3JIEMEHTOB C MOPSAAKOBBIMU HOMepamu 1—20 B ITe-
PHUOIMYECKOMN cucTeMe XuMudeckux aneMeHToB [1. 1. Meunneneesa;

v COCTaBJIATH CXEMBI PaCIpeeeH s SIEKTPOHOB M0 3JIEKTPOHHBIM CIOSAM B 3JIEKTPOHHOMN
000JI04Ke aTOMOB; CXeMbI 00pa30BaHUs Pa3HBIX TUIIOB XUMUYECKOU CBSI3U (MOHHOMU, KOBa-
JIEHTHOM, METAJLTMYECKON );

V' 0OBICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHMX DJIEMEHTOB (3apsIOB sIep
aTOMOB, UKCJIa 3JIEKTPOHOB HA BHEUIHEM AJIEKTPOHHOM CJIO€, YUCIIO 3aMOIHSAEMBIX 3JIEKTPOH-
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HBIX CJIO€B, PAJNYC aTOMAa, JJIEKTPOOTPULATEIBHOCTD, METAJUINYECKUE U HEMETAITINYECKUE
CBOICTBa) B IepHOJax U rpynnax (riaBHbIX noarpynnax) Ilepuoanueckoil cucteMbl XMMU -
yeckux 31eMeHToB /. 1. MeHienee Ba ¢ TOUKM 3pEHHS] TEOPUU CTPOCHUS aTOMA;

v CpaBHHMBATH CBOWCTBA ATOMOB XUMHYECKUX JIEMEHTOB, HAXOIAIIUXCSA B OJJHOM [IEPHOIE
WU

riaBHOM noarpymnmne llepunoanyeckoi cucreMsl xuMuueckux uieMeHToB 1. . MenneneeBa
(3aps110B s7ep aATOMOB, YKCIA AJIEKTPOHOB HA BHELTHEM 3JIEKTPOHHOM CJIO€, YUCIIO 3aIrlOJIHS -
€MBIX IEKTPOHHBIX CJIIOEB, PAAUYC aTOMA, JIEKTPOOTPHULIATEIbHOCTh, METAJUNINYECKNE U HE-
METaJJINYECKHE CBONCTBA);

v JlaBaTh XapaKTEPUCTUKY XMMHUUYECKHX DIEMEHTOB 110 MX TI0JI0KEHHUIO B [leproquueckoii cu-
cTteMe xumMuieckux auemeHToB [l. 1. MenneneeBa (XuMU4eCcKuil 3HaK, OPSAIKOBBIA HOMED,
IIEpUOA, IPyIIa, NOArPyIIa, OTHOCUTENIbHAs aTOMHAs Macca, CTPOCHHUE aToMa — 3apsif sii-

pa, YMCIIO IPOTOHOB M HEUTPOHOB B siipe, 00Ilee YMCII0 AJIEKTPOHOB, PACIIPEeIeICHHE e K-
TPOHOB IO 3JIEKTPOHHBIM CJIO0SIM);

v ONpeNessaTh THII XUMHYIECKOU CBS3H MO (OpPMYJIE BEIIECTBA;

v IpUBOJIMTH TIPUMEPHI BENIECTB C PA3HBIMH TUIIAMU XUMHYECKO CBSI3H;

v XapakTepu30BaTh MEXaHU3MbI 00Pa30BaHUs KOBAJIEHTHOW CBA3H (0OMEHHBIN), HOHHOM CBSI-
31, METAJIJINUYECKOU CBSI3H,

v yCcTaHaBIMBATh IPUYUHHO-CIIEACTBEHHBIE CBS3U: COCTAB BENIECTBA — THUIT XMMHUYECKOH CBSI-
34,

v cocTaBiATh GOPMYJIbI OMHAPHBIX COEIMHEHHH 10 BAJIEHTHOCTH;

v HaxoJWTh BAJIEHTHOCTH DJIEMEHTOB 10 (POpMyJie OUHAPHOTO COEANHEHHMS.

MeTarlpeleeTm)le PE3yabTaThl oﬁyquI/m

VYyamuiicst JOJDKEH ymems.

V' (hopMyIHpPOBATh TUIIOTE3Y IO PELIEHHIO IPOOIIEM;

v’ COCTaBIISITH IUIaH BBINOJIHEHHS yaeOHOW 3a/1auH, PEIICHHs TPOOIeM TBOPYECKOTO U MIOMCKO-
BOT'O XapaKTePa, BBIIIOJIHEHMS IPOEKTa COBMECTHO C YUHUTEIIEM;

v’ COCTaBISITH TE3UCHI TEKCTA,

v/ BIaJIeTh TAKAM BHJIOM H3JI0KCHHS TEKCTA, KaK OTIMCAHUE;

v/ HCIOJIB30BATh TAKOM BHJI MBICJIEHHOTO (HIEaIbHOI0) MOICIMPOBAHHS, KaK 3HAKOBOE MO/Ie-
JMpOBaHKE (Ha IpUMEPE COCTABIICHUS CXeM 00pa30BaHMs XMMUUYECKON CBSI3H);

v/ HCIOJIB30BATh TAKOM BHJI MATEPHAIBHOTO (IIPEAMETHOI0) MOJICIUPOBAHNSI, KAK aHAJIOTOBOE
MOJECIIMPOBAHUE;

v/ HCIOJIB30BATh TAKOM BHJI MATEPHAIBHOTO (IIPEIMETHOTO) MOJICITMPOBAHUS, KaK (DH3HUECKOE
MO/IeIUPOBaHUE (Ha IPUMEPE MOJIeNel CTPOEHUS aTOMOB);

v ompenensth 0ObEKTH CPABHEHHUS U aCIIEKT CPaBHEHHS 0OBHEKTOB;

v/ BBITNOJHATH HEMOJIHOE OJHOJUHEHHOE CpPaBHEHHE;

v/ BBINOJHATH HETIOJIHOE KOMIUIEKCHOE CPaBHECHHE;

v/ BBITOJIHATH TIOJTHOE OJHOJIMHEHHOE CpaBHEHUE.

TEMA 2. IPOCTBIE BEHIECTBA (7 gacos)

[Tonoxenne MeTajioB U HeMeTaJuloB B [lepuonyeckoii cucTeMe XMMUYECKUX 2JIEMEHTOB

J1. 1. MenneneeBa. BaxxHelire npocTeie BEECTBA — METAILIBI (3KeTe30, aTIOMUHUHN, KalbIIUH,
MarHui, HaTpui, kanuii). OOmue ¢puznyeckre cBoWcTBa MeTaIoB. BaxkH eifine npocTeie Be-
I1ecTBa-HeMeTallJIbl, 00pa30BaHHbIE aTOMaMH KUCIOPOAa, BOJOPO/a, a30Ta, cepbl, Gpocdopa,
yraepoaa. MoJieKysbl IPOCTHIX BELMIECTB-HEMETAIIIIOB — BOJAOPOAA, KUCIOPO/a, a30Ta, rajaore-
HOB. OTHOCHUTEIIbHAS MOJIEKYJISIpHAs Macca.

CrnocoOHOCTh aTOMOB XMMHMUYECKHX 3JIEMEHTOB K 00pa30BaHMIO HECKOJIBKUX MPOCTHIX Be-

IIECTB — aJUIOTPOMHUs. AJUIOTPOITHBIE MOU(PHKAIIUK KUCIOpoaa, pocdopa, osoBa. Merammnye-
CKHE ¥ HEMETAJUIMUECKNE CBOMCTBA MTPOCTHIX BEMIECTB. OTHOCUTENBHOCTD 3TOTO MOHATHS.
Yucno Asoranpo. KonnuectBo BemectBa. Mosb. MossipHas Macca. MoJsipHbIi 00beM Tra3o-
o0Opa3HbIX BemecTB. KpaTHble eIMHUIIBI H3MEPEHUS KOJMUECTBA BEIIECTBA — MHJUIUMOJIb M KH-
JIOMOJIb, MUJUIUMOJISIPHAS. M KUJIOMOJISIpHAsi MAacChl BEIIECTBA, MUJUTMMOJISIPHBIN U KMJIOMOJISIP-



HBI 00BbEMBI ra3000pa3HBIX BEIIECTB.

Pacyetsl ¢ HCONB30BaHUEM MTOHITHI «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS MAccay, «MO-
TSPHBINA 00BEM ra30B», «UUCIO ABOTAIIPO».

Jemouncrpanun. [Tonydenue o3oHa. OOpa3Ipl OEIOTO U CEPOro 0JI0BA, OEIOT0 U KPACHOTO
docdopa. HekoTopbie MeTaIbl 1 HEMETAJUIBI ¢ KOJIMYECTBOM BemlecTBa | Moyib. MomsipHbII
00BeM ra3000pa3HbIX BEIICCTB.

JlabopaTopHble onbIThI. 6. O3HAKOMJICHUE C KOJUICKIIMEH METAJJIOB. 7. O3HaKOMIIEHHE C
KOJUIEKIIMEW HEMETAJUIOB.

Hpe[[MeTHbIe PE3yabTaThbl oﬁyquml

Yyamuiicst JOJKEH ymems.

v\ HCIIOJIB30BATh NPH XaPAKTEPUCTUKE BEILECTB MOHATHSA: «METAJUIBIY, IIACTUYHOCTEY, «TEIl-
JIOTIPOBOTHOCTEY, «3JIEKTPOIPOBOTHOCTBY, HEMETAILIB», «AJIOTPOITHS, «AJLIOTPOTTHBIE
BHJIOM3MEHEHUS WM MOTU(DUKAIIAN,

v OIHKCHIBATH MOJIOKEHUE DIIEMEHTOB-METAILIOB M DJIEMEHTOB-HEMETAIIOB B [lepuoauye-
CKOM cucTteme xuMudeckux ayemenToB JI. M. MeHeneena;

v\ ki1accu(UIUPOBATH MPOCTHIE BEIECTBA HA METAILIBI M HEMETAILIBL, SJIEMEHTHI;

v\ OIpeNenaTh MPUHAIIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY U3 U3YUEHHBIX KJIACCOB
METaJUTBl © HEMETAILIBI;

v\ JI0Ka3bIBaTh OTHOCUTEILHOCTD JEIEHUS IPOCTHIX BEMIECTB Ha METAILIBI M HEMETAILIbI,

v\ XapakTepu30BaTh 00IIHe (PU3NUECKUE CBONCTBA METAILIOB;

v\ yCTaHaBIMBAThH IPUYMHHO-CIEICTBEHHBIE CBA3H MEXIY CTPOEHUEM aTOMa U XUMHYECKOM
CBSI3BIO B TIPOCTHIX BEIIECTBAX — METaJlIaX W HeMeTalllax;

V' 00BACHATL MHOI0OOPa3He MPOCTHIX BEMIECTB TAKUM (PAKTOPOM, KaK aJlIOTPOITHSL
OTIHCHIBATh

CBOJMCTBa BeILIECTB (Ha MpUMepax MPOCTHIX BELIECTB — METAJUIOB U HEMETAJLIOB);

v\ colbmogarh npaBuiia TEXHUKK O€30aCHOCTH IIPU IPOBEIEHUH HAOIIOAEHUH 1 1abopaTo p-
HBIX OTIBITOB;

v HMCHOJIB30BATh P PEIICHUH PACUETHBIX 3a/1a4 TIOHATHSA: «KOJIH YECTBO BEIMIECTBAY, KMOJIbY,
«TMIOCTOSIHHAsA ABOTaJIpO», «MOJISIPHASI MAaccay, «MOJISIPHBIN 00BEM ra3oBy, «HOPMAaJIbHbIE
YCIIOBUS»;

v\ IIPOBOJUTH PACYETHI C UCIIOJIB30BAHUEM MOHATHI: «KOJMYECTBO BEIIECTBAY, «MOJISPHAS
Mmac-

ca», «MOJISIPHBII 00bEeM ra30B», «IIOCTOSIHHAST ABOTaIpO».

MetanpeameTHble pe3yabTaTbl 00yYeHUs1

Yyamuiics JOJDKEH ymemsy.

v COCTaBJIATH KOHCIIEKT TEKCTA;

v/ caMOCTOATEIBHO MCIIOJIb30BaTh HEMOCPEACTBEHHOE HAOIIOICHHE;

v\ caMOoCTOATEIBHO O(OPMIIATEH OTUET, BKIIFOUAIOIIHMIA ONMCAHNE HAOIIOIEHHUS, €r0 Pe3yIlb-
TaTOB, BHIBOJIOB;

v/ BBINOJIHATH MOJIHOE KOMIUIEKCHOE CPAaBHEHHUE; BHIIOJIHATH CPABHEHHUE 10 aHAJIOTHH.
TEMA 3. COEAMHEHUSA XUMHNYECKHUX DJIEMEHTOB (14 yacoB)

Crenens okucnenus. CpaBHEHHE CTENIEHN OKHUCIEHHS U BaleHTHOCTU. OnpeaeneHue cre-
TIEHU OKHUCIIEHUS JIEMEHTOB B OMHapHBIX coenuHeHusX. CoctaBneHune Gopmyn OMHAPHBIX CO-
eIMHEHNH, 00N cI0Cc00 UX HAa3BaHUM.

bunapHbie coeMHEHNS METAIIIOB U HEMETAJUIOB: OKCUIBI, XJIOPHUAbL, cynbhuas! u mp. Co-
CTaBJIeHHE UX (opmyIL.

bunapHbie coeTMHEHNS HEMETAJIOB: OKCUJIbI, JIETYYHe BOJIOPOIHBIE COEAUHEHHUS, UX COCTaB
1 Ha3BaHus. [IpencraBuTenu OKCUAOB: BOJA, YIIIEKUCIBIN ra3, HeramieHas u3BecTsb. [IpeacraBu-
TEJIH JIETYYUX BOJOPOTHBIX COSAMHEHUN: XJTIOPOBOIOPOI U aMMHUAK.

OcHoBaHusl, UX COCTaB M Ha3BaHUs. PacTBOprMOCTh OcHOBaHMIA B Boje. [IpencraBurenu
IeJI0YeH: THAPOKCUIBI HATPHS, Kanus U Kanblus. [loHaTHE 00 HHAMKATOpax U KaueCTBEHHBIX
peaKIusx.



Kucnotsl, ux cocras u Ha3zBanus. Knaccuduxanus kucnot. [IpeacraBurens KHCIOT: cepHas,
coJisiHas, a3oTHas. [lonsTue o mkane kucioTHocTy (1kana pH). 3MeHeHne okpacku MHIUK a-
TOPOB.

Conu KaKk IpOU3BOJIHBIE KUCIOT U OCHOBAHUM, UX COCTaB U Ha3BaHUs. PacTBopuMoCTh coneit

B Bojie. [IpencraBurenu coseil: xopu HaTpusi, KapOoHaT U pochaT Kanpius. AMoppHBIE U
KpUCTAJIJIMYECKHE BELECTBA.

MexmonexkyaspHble B3auMOJAeHCTBUS. TUIBI KpUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAJUINYECKUX PEILETOK.

UYucrele BemecTBa U cMecu. [Ipumepsl Kuakux, TBEpIbIX U ra3000pa3Hbix cmeceil. CBolicTBa
YHCTBHIX BELECTB U cMecel. X coctaB. MaccoBas u oObeMHas 10,11 KOMIIOHEHTa cmecH. Pacye-
Thl, CBSI3aHHBIE C MCIIOJIb30BAHUEM MOHATHS «I10JISD.

Jemoncrpanun. O0pasipl OKCUIO0B, KUCIOT, OCHOBaHUH U coiell. Moenu KpUCTaUTMUECKUX
pEIIETOK XJI0pHia HATpHs, aMasa, okcuzaa yriaepoaa (IV). KucnotHo-1enounsie MHIUKATOPHI,
M3MEHEHHE UX OKPACKH B Pa3JIMYHbIX Cpe/lax. Y HUBEpPCAIbHbIN UHIUKATOP U U3 MEHEHHE €ro
OKpacKH B pa3inuHbIX cpenax. [lkama pH.

JlabopaTopHble onbIThI. 8. O3HAKOMIIEHHE C KOJUIEKIMEeH okcuaoB. 9. O3HaKOMIIEHUE CO
cBoiictBamu ammuaka. 10. KauectBeHHas peakuus Ha yriaekucnbii ra3. 11. Onpenenenne pH
PacTBOPOB KUCIIOTHL, I1eJ04u U BoJbl. 12. Onpenenenue pH 1MMOHHOTO U 0JI0YHOTO COKOB Ha
cpese mio0B. 13. O3HakoMIIeHHE C KOJUTeKIMen cotieid. 14. O3HaKoOMIIEHHE C KOJUIEKIIUEH
BEIIECTB C Pa3HbIM TUIIOM KpUCTaNINYeCKOU pemieTku. M3rotosienne Moaesneit kpucraminye-
ckux pemreTok. 15. O3nakoMieHne ¢ 00pa3ioM TOPHOUM TOPOIBI.

IpakTHyeckne padorpl. 2. HabmoneHns 3a N3BMEHEHUSIMH, TTPOUCXOIAIIUMHI C TOPSIIEH
CBEUOH, M X OMHCaHUE (ToMaTHui 3kcniepuMenT). 3. [IpuroToBiienne pacTBopa caxapa u pac-
YET ero MacCoBOM JI0JIM B PACTBOPE.

Mpubop dna onbimos ¢ anekmpuyeckum mokom , lpubop dna onpedeneHus cocmasa 8o30yxa

IIpeamMeTHbBIE Pe3yabTATHI 00yYeHHSs

VYyamuiicst JOJDKEH ymems.

v\ HCIIONIB30BaTh NIPH XaPAKTEPUCTUKE BELIECTB MOHATUS: CTENEHb OKUCICHUS», «BAJICHT-
HOCTb», KXOKCHJIbD», «OCHOBAHUS, CIIIEJIOUN», «KAYECTBEHHAS PEAKIIUSY, KAHIUKATOPY, KKHUC-
JIOTBI», «KHCIIOPOJICOACPIKAIITNE KUCTOTHD», «OECKUCIOPOIHBIE KUCIOTHI», KKUCIOTHAS CPEIay,
«IIEJI0YHAs Cpeliay, «HEHUTpalibHas cpefay, «ikaina pHy», «comny, «<amop@HbIe BEIIecTBay,
«KPUCTAJUTMYECKHUE BEIIECTBA», «KPUCTATUIMYECKAS PEIIETKA», KAOHHASI KpUCTAJIIMYECKas
pelIeTKay, «aTOMHasi KpUCTAJUIMYECKasl PeIIeTKa», «MOJIEKYJIsIpHAsE KpUCTa/UIM4ecKas pe-
IETKa», «METAINYECKasl KPUCTATUIMYECKAsl PEIIETKA», KCMECH»;

V' KIaccH(UIUPOBATH CIIOKHBIE HEOPTaHUYECKUE BEIIECTBA [0 CO CTaBy Ha OKCHJIBI, OCHOBA-
HHUS, KUCJIOTBI M COJIM; OCHOBAHUSI, KUCIIOTHI M COJIA 110 PACTBOPUMOCTH B BOJIE; KMCIOTHI 110
OCHOBHOCTH U COJICPYKAHUIO KUCIIOPOJIa;

v ONpeNeNaTh MPUHAIIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY U3 M3Y4EHHBIX KJIACCOB
(oKcHBI, TETy4re BOJOPOIHBIE COSIMHEHUS, OCHOBAHMSI, KUCIIOTHI, COJIN) IO (hopMmyIie;

v ONHKCHIBATH CBOMCTBA OTAEIBHBIX TPEICTABUTENEN OKCHIOB (Ha IIPHMEPE BOJIBI,
YTJIEKHUCIIOTO

ra3a, HeralIeHol U3BeCTH), JIETY4YHUX BOJOPOIHBIX COSIMHEHUH (Ha MPUMEpE XJIOPOBOIOPOIa

Y aMMHaKa), OCHOBaHMH (Ha MpuUMepe TUAPOKCHIOB HATPUS, KaIusl U Kalblus ), KUCIOT (Ha
MpUMepe CEPHOM KUCIIOTHI) U cosiel (Ha mpuMepe XJIopuaa HaTpusl, KapOoHaTa Kallblus,
¢docdara kanpIu);

v OIpeEeNATh BAJIEHTHOCTh M CTENIEHh OKHMCIICHUS DJIEMEHTOB B BELIECTBAX;

V' cocTaBiaTh GOPMYIIbI OKCHIOB, OCHOBAHUI, KMCIIOT M COJIEH 10 BAJIEHTHOCTSIM M CTETIEHIM
OKHCJICHUS DJIEMEHTOB, a TaK)Ke 3apsiiaM HOHOB, YKa3aHHBIM B TAOIHUIE pACTBOPUMOCTHU
KHCJIOT, OCHOBAHUM U COJICH;

v\ COCTaBIIATH Ha3BaHMs OKCHUIOB, OCHOBAHWI, KUCIIOT U COJIEH;



v\ CpaBHMBATbH BaJEHTHOCTh U CTENEHb OKUCIEHHS; OKCHIBI, OCHOBAHMUS, KUCIOTHI U COJIM 10
COCTaBy;

v\ UCIOJIB30BaTh TAOJIMILY PACTBOPUMOCTH IS ONIPEAEIICHHS PACTBOPHUMOCTH BEIIECTB;

v\ yCTaHaBIMBATh ME€HETUYECKYIO CBA3b MEKIY OKCUIOM Y THAPOKCHIOM U HA00OPOT; IPUYU
H-

HO-CJICJICTBEHHBIE CBSI3U MEXy CTPOCHHEM aTOMa, XUMUYECKON CBA3BIO U TUIIOM KPUCTAJLIN-
YECKOM PEIIETKH XUMHUYECKUX COCTUHECHU;

v\ XapakTepH30BaTh aTOMHBIE, MOJIEKYJISIPHbIE, HOHHBIE METAINYECKHE KPUCTATUUECKUE
pEIIETKH; CPeay pacTBOpa ¢ MOMOIIbIO HIKajbl pH;

v\ IPUBOIUTH NPUMEPHI BELIECTB C Pa3HLIMHU THIIAMU KPUCTAIUIMUECKOM PEIIETKY;

v\ IpOBOAUTH HAOIIOJEHUS 338 CBOMCTBAMM BELIECTB U SBJIEHUIMH, IIPOUCXOIAIIMMU C BELIE-
CTBaMH;

v\ co0mrogars npaBuiia TEXHUKU O€30MaCHOCTH MIPU IPOBEIEHUH HAOIIOIECHUN U OTIBITOB;

v\ HccrenoBarh Cpedy pacTBopa ¢ MOMOMUIBIO HHIAUKATOPOB;

v\ DKCIIEpHMMEHTANILHO Pa3IuyaTh KMCIOTHI M IEI0YH, TOIb3YICh HHINKATOPAMHU;

v\ HCIIONIB30BATh MPH PEIICHUH PACUETHBIX 3a1a4 MOHATHS «MAacco Bas 10 JIEMEHTA B BELIE-
CTBE», «MacCOBast I0JIs1 paCTBOPEHHOTO BEIIECTBA», «00bEeMHas 0151 Ta3000pa3HOTO Belle-
CTBa»;

v\ obpamarses ¢ 1abopaTopHbIM 000PYJOBAaHUEM U HATPEBATENLHLIMU IPUOOPAMU B COOTBET-
CTBUH C TIPaBUJIAMHU TEXHUKH O€30TIaCHOCTH;

v\ ONHKCHIBATH XUMHYECKHUM SKCIIEPUMEHT C TIOMOILLIO €CTECTBEHHOTO (PYCCKOIO MIIM POJHOTO)
SI3bIKA U S3BIKA XUMHUH;

v JlenaTh BBIBOJBI 110 PE3YJILTATaM IIPOBEIEHHOr0 SKCIEPHMENTA,;

v\ TOTOBHTHL PACTBOPEI C ONPEAEIEHHOM MaCCOBOM J0JIEH PACTBO PEHHOTO BEIIECTBA,;

v TIPUrOTOBHUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIO PACTBOPEHHOTO B HEM BEILECTBA.
MeTanpeaMeTHbIe Pe3yIbTaThl 00yYeHus

VYyamuiicst JOJDKEH ymems.

v\ COCTaBJIATH HA OCHOBE TEKCTa TAOJMUIIBL, B TOM YKCIIE ¢ npuMeHenneM cpeacts UKT;

v 10J1 pyKOBOJICTBOM YYMTEISI IPOBOUTH OTIOCPEI0BAHHOE HAOIIOIEHHE;

v 10J1 pyKOBOJCTBOM YYHTENSE OQOPMIIATE OTYET, BKIFOUAIOIIUI OMMCAHUE SKCIIEPUMEHTA,
€ro pe3y/ibTaToB, BHIBOJIOB;

v OCYLIECTBJIATh HHIAYKTHBHOE 0000IIeHHE (OT EAMHUYHOIO JOCTOBEPHOIO K OOIIEMY BEPOSIT-
HOCTHOMY), T. €. ONIPEEATh 00IIKe CYIIeCTBeHHbIE IPU3HAKH IBYX U 00Jiee 00bEKTOB U
¢bukcrupoBaTh UX B GOpME MOHATHUS WIH CYKICHHUS;

v OCYLIECTBJIATH JAEAYKTUBHOE 00001IeH e (OABEICHUE EAMHUIHOTIO JOCTOBEPHOIO MO 00-
1iee I0CTOBEPHOE), T. €. aKTYaIM3UPOBATh MOHATUE WU CYXJICHUE, U OTOXKIECTBIISTh C HUM
COOTBETCTBYIOIIME CYIIECTBEHHbIEC TPU3HAKU OJTHOTO UJTH O0Jiee 00BEKTOB;

v ONpeeNATh aclekT KiacCH(puKaIum;

v OCYIIECTBJIATH KJIacCH()UKAIIUIO;

v 3HaTh ¥ UCIOJIB30BAThH Pa3IMUYHbIE (POPMBI ITPEACTABICHUS KIIACCH(DUKALINY.

TEMA 4. UBMEHEHUS, TIPOUCXOAAIIUE C BEHHIECTBAMM (11 gacos).

[lonsaTue ABNEHUI, CBA3aHHBIX C U3MEHEHUSIMHU, IPOUCXOSAIIUMU C BEIIECTBOM.

SIBneHus, CBSI3aHHBIE C UI3MEHEHHEM KPHUCTAITTIMYECKOTO CTPOEHHUS BEIIECTBA MPU MOCTOSH -
HOM €ro cocTaBe, — (pusnueckue sipneHus. Guznueckue SBICHUS B XUMUU: JUCTUIUIALNS, KPHU-
CTaJUTM3aIsl, BBIMIapUBAHUE U BO3TOHKA BEIIECTB, PUILTPOBAHKE U IIEHTPU(DYTH POBAHUE.
SIBneHus1, CBSI3aHHbIE C I3MEHEHHEM COCTaBa BEILIECTBA, — XUMHUUYECKHE peakiuu. [IpusHaku

U YCIIOBHUS MPOTEKAHUSI XUMUYECKUX peakuii. Bolienenre TemioTel U CBETa — PeaklUU rope-
Hus. [loHaTre 00 HK30- ¥ SHAOTEPMHUUECKUX PEAKITUSIX.

3aK0OH COXpaHEHUsI MAcChl BEIECTB. XMMUUYECKHE YPABHEHUS. 3HAUYEHUE UHICKCOB U KO-

s unmentoB. CocTaBiaeHe ypaBHEHUH XUMUUECKUX PEAKITHH.

PacueTsl o xuMuueckuM ypaBHeHUsIM. Pellienne 3a1a4 Ha HaX0XKAECHUE KOJIMYECTBA, MACChI
Wi 00beMa MpoAyKTa PEaKIMH 10 KOJIUYECTBY, Macce Wi 00beMy HCXOIHOTO BelecTBa. Pac-



YeThl C UCIOJIb30BAHUEM MOHATHS «I0JI5», KOT'1a UCXOAHOE BEIIECTBO JaHO B BUJE pacTBopa
C 3aIaHHOM MACCOBOM JI0JIEM PACTBOPEHHOTO BEILECTBA UJIU COACPKUT ONPEIEIEHHYIO 100
IIpUMECEH.

Peakuuu paznoxenus. [IpeacraBieHue o CKOpOCTH XMMHUECKUX peakiuil. Katanusatopsl.
®epmentsl. Peakiun coenunenns. Katanutuueckue n HeKaTaIUTHYECKUE PEAKIIUHU, 00paTh-
Mble U HeoOpaTuMble peakinu. Peakuuu 3amenienus. Psii akTHBHOCTH METaJJIOB, €0 UCIOJIb-
30BaHUE I IPOrHO3UPOBAHMS BOSMOXHOCTU IIPOTEKAHUS PEAKLIUNA MEX 1y METaJUIaMU U KHC-
JIOTaMHU, PEAKLIMH BHITECHEHHS OJJHUX METAJIJIOB U3 PACTBOPOB MX COJIEH IPYrUMH METaUIaMU.
Peakiuu oomena. Peakiinu HedTpanu3anuu. Y CIOBHs IPOTEKAHUSI peak Il 0OMeHa B pacTBO-
pax 70 KOHILA.

TuIbl XUMHAYECKUX PEAKLU Ha IpUMEPE CBOMCTB BOBL. Peakuys pasnoKeHus — IIEKTPOIIn3
BOJIbL. Peakiuu coeJMHeHNs] — B3aUMO/IEHCTBUE BOJIbI C OKCHIaMU METAJJIOB U HEMETAIJIOB.
VYcioBue B3aMMOIEICTBHS OKCHIOB METANIOB M HEMETAIIOB € BOJOW. [ToHATHE «TUAPOKCUABIY.
Peaxiuu 3amenienns — B3aMMOICUCTBUE BOJIBI C MeTaJIaMu. Peakiiuu oOMeHa — ruposins3 Be-
LIECTB.

demonctpauuu. [Ipumeps! Gpusnyeckux sBIEHUN: a) TIaBieHue nmapaduna; 0) BO3roHka Hojaa
i OEH30MHON KHUCIIOThI; B) pAaCTBOPEHHE OKPAIIEHHBIX coJiel; I) 1uddy3ns TylmmucThiX Be-
LIECTB C rOpsIIel JaMIoYKy HakanuBaHus. [IpuMepsl XUMUYECKHX SIBJICHHI: a) TOpeHne
Maraus, gocgopa; 6) B3auMOeHCTBUE COISTHON KUCIOTHI C MPaMOPOM HJIM MEJIOM; B) TIOJTY-
yenue ruapokcuaa Meau (II); r) pactBopeHue noy4eHHOTO THAPOKCH A B KUCIIOTaX; 1) B3au-
Mozeiicterue okcuaa Meau (II) ¢ cepHoil KMCIOTON MpU HArpeBaHUU; €) pa3ioKEeHNE epMaH-
raHara Kajus; 5K) pas3jioKeHHe epoKcHIa BOJA0poa ¢ MOMOIIbI0 AMOKCH 1A MapraHiia U Karaia-
3Bl KapTo(ess WK MOPKOBH; 3) B3aUMOJEHCTBHE pa30aBIE€HHBIX KUCIOT C METaJUIaMHU.
JlaGopaTtopHbie onbIThl. 16. [IpokanuBanue Meau B MIIAMEHU CIUPTOBKU. 17. 3aMmenieHue Me-
i B pactBope xsopuaa meau (II) xenezom.

IIpakTHyeckue padoThl. 4. AHAIIM3 TTOYBHI U BOJBI (AOMAaNTHUN dKcriepuMenT). 5. [Ipusnaku
XUMHUYECKUX PEAKIIUH.

Hamuux pH, 003amop 00véma yincudxocmu, 010pemKa, 0amuuK memnepamypst naamuHo8blil,
0amyuK 0ae1eHUs, MAZHUMHAA MEUIANKa

IIpeameTHBbIE pe3yJbTaThl 00y4eHHs

VYyamuiics J0JDKEH ymems.

v HMCHOJIB30BATh IPU XapaKTEPUCTUKE BELIECTB MOHATHUS: «IUCTHIUISLUS, KIIEPETOHKA,
«KPUCTAILTU3ALIUAY», «BBIIIAPUBAHUEY, «PUIBTPOBAHHUE», «BO3TOHKA, WM CYOIMMAIIH,
«OTCTauBaHUE», KIEHTPUPYTUPOBAHUEY, «XUMHUECKAS PEAKIUNY, «XUMUUYECKOE YpaBHEHHEY,
«PEaKIUU COCTMHEHUS, «PEAKIIUU PA3II0KEHUSD, «PEaKIINH 00OMEHAY, «PEAKIIMH 3aMEIECHU»,
«pEAKLMU HEUTPAIU3ALUN», «IK30TEPMUUYECKUE PEAKLIUNY, «OHIOTEPMUYECKUE PEAKIIUNY,
«PEaKIUu TOPEHHS», «KATaTH3aTOPhD», «(HEPMEHTHI», «OOpAaTUMBIEC PEAKIIUNY, «HEOOpaTUMbIE
peaKkuum», «KaTaIUTUYECKUE PEAKLIUUY, «HEKATAIUTUYECKUE PEAKIIUN», «PAL AaKTUBHOCTHU
METAJIJIOBY», «TUIPOIIU3Y;

v yCTaHaBIMBATh MPUYNHHO-CIICICTBEHHBIE CBA3U MEKTY (PM3MIECKMMHU CBOWCTBAMHM BEIIECTB
1 CrIocoO0M pa3ieNieHus] CMecei;

V' 00OBSCHATH 3aKOH COXPAHEHHsI MAaCChl BEIECTB C TOYKH 3PEHUS aTOMHO-MOJIEKYIIIPHOTO
YUYEHHUS;

v/ COCTaBJIATH yPaBHEHUS XMMHUUYECKUX PEAKIMi Ha OCHOBE 3aKOHA COXPAHEHUS MAcChl
BELECTB;

v ONHKCHIBATH PEAKIIMH C TIOMOIIBIO ECTECTBEHHOTO (PYCCKOTO WIIM POJIHOTO) S3bIKA U S3bIKa
XUMUU;

V' Ki1accu(UIUPOBATH XUMHYECKUE PEAKIIUH 10 YKCITY M COCTABY MCXOIHBIX BEIECTB M TIPO-
JTYKTOB pEaKIUu; TeTIoBOMY 3D PeKTy; HanpaBIEHUIO MPOTEKAHUSI PEaKIIUU; YIaCTHIO KaTa-



JM3aTopa;

v ucnoas3oBark Del090 Tabiuily pacTBOPUMOCTH JUIS OTIPEAEIEH S BO3MOKHOCTH
IIPOTEKAHUS PEaKIil 0OMEHa; IIEKTPOXUMHUUECKUHN Psii HAPSDKEHUH (aKTUBHOCTH ) METAJNIOB
U1 ompejie-

JIEHUS BO3MOKHOCTHU IIPOTEKAHUS Peakuii MKy METaJlJIaMU U BOJHBIMU PACTBOPAMH KHUC-
JIOT U COJICH;

v HabIII0aTh U ONUCHIBATH IPU3HAKU M YCIOBUS TEUCHUS XUMHUUECKUX PEAKIHiA, IeIaTh
BBIBO/IbI HA OCHOBAHWH aHAIN3a HAOIIOCHH 32 SKCIIEPUMEHTOM;

v\ IPOBOAUTH PACYETHI 10 XUMHYECKUM YPABHEHHSIM Ha HAXOXKIACHUE KOJMYECTBA, MACCHI HIIH
o0beMa MPOAyKTa PeaknH 10 KOJMYECTBY, Macce WM 00bEMy HCXOTHOTO BEIIECTBA; C HC-
MOJIb30BAHUEM TOHSATHUS «I0JI51», KOT1a UCXOTHOE BEIIECTBO JIaHO B BUJIE PAacTBOpa C 3a-
JTAHHOW MacCOBOM JI0JIEN pACTBOPEHHOTO BEIMIECTBA MIIM COJIEPKUT OMPEAECICHHYIO OO
IIpUMECEH.

MeTal’lpeI[MeTHl)Ie PE3YyabTaThI oﬁyqunﬂ

VYyamuiics JOJKEH ymems.

v COCTaBJIATH HA OCHOBE TEKCTA CXEMBI, B TOM YHCIIE ¢ TipuMeHenueM cpencts UKT;

v\ caMOCTOATENBHO 0(OPMIIATEH OTUET, BKIIIOUAIONIMI ONMCAHUE DKCIIEPUMEHTA, €TI0
pe3yNbTaToB,

BBIBOJIOB;

v\ UCIIONIB30BaTh TAKON BHI MBICIEHHOTO (MIEAILHOI0) MOAEIMPOBAHKS, KAK 3HAKOBOE MOJIE-
JTUpOBaHueE (Ha MpUMepe YpaBHEHUM XUMUYECKUX PEeaKlInuii);

v\ pasznuyarth 00BEM M COJEPIKAHNE TTOHATUN,

v\ pasauyaTth POJOBOE Y BUAOBOE MOHSATHSL

v OCYLIECTBJIATH POJOBHIOBOE ONPEIETICHUE OHATHIA.

TEMA 5. PACTBOPEHME. PACTBOPBI. CBOMICTBA PACTBOPOB DJIEKTPOJINTOB

(18 uacos)

PactBopenue kak puzmko-xumMudeckuii rmpoiecc. [loHaTHE 0 TUIpaTax U KpUCTAUIOTHIpA-
Tax. PactBopumocTts. KprBble pacTBOPUMOCTH KaK MOJEINb 3aBUCUMOCTH PACTBOPUMOCTHU
TBEPJIbIX BEIIECTB OT TeMIlepaTypsl. HachllieHHbIE, HEHACHIIIEHHBIE U NTEPECHIILICHHBIE
pacTBOpBL. 3HAYEHHE PACTBOPOB AJIsL IPUPOJIBI U CEIBCKOIO XO34MCTBA.

[TonsiTHe 00 MEKTPOTUTUYECKON TUCCOUUANUU. DIIEKTPOJIUTHI U HEANIEKTPOJIUTHL. Mexa-
HU3M JUCCOLMALNM 3JIEKTPOJIUTOB € PA3IUUYHBIM XapaKTepoM cBsi3U. CTeneHb 3JIeKTPOIUTHYE-
ckoit nucconranuu. CusabHbIE U clla0ble EKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUHU ATEKTPOJIUTUIYECKON Auccourannu. IoHHbIe ypaBHEHUS
peakuuii. Peakiiuu oOMeHa, naymiye 10 KOHIIA.

Knaccudukarys HOHOB U X CBOMCTBA.

Kucnotsl, ux xnaccudukanus. Juccounanus KUCIOT U KX CBOMCTBA B CBETE TEOPHH JJICK-
TPOJIMTUYECKOU Jucconuanuu. MoJieKyssipHble U HOHHBIE YpaBHEHUs peakiuil. Bzaumoneri-
CTBUE KHUCJIOT C METaJNIaMH. DJIEKTPOXUMUYECKUI Psii HAPSHKEHUI METAJIJIOB.
B3aumMopeiicTBue KHCIOT C OKCHAAMH METAJIOB. B3aumonelcTBre KUCIOT ¢ OCHOBaHUSIMU —
peaxuus HelTpanu3anuu. B3aumoaeicTBre KUCIOT ¢ cosiMu. Vcrnonbp3oBaHue TaOIUIIbI
PacTBOPUMOCTH ISl XapAKTEPUCTUKN XUMUUECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux kinaccugukanus. Jlucconuanus OCHOBaHHHM U UX CBOMCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKON Juccolranuu. B3anumoielictere 0CHOBaHUM ¢ cosisiMu. Mcnonb3oBanue
TaOJIUIBI PACTBOPUMOCTH TSI XapaKTEPUCTUKH XUMUYECKUX CBOMCTB OCHOBaHMi. B3aumo-
JENCTBUE 1IETI0UYEH C OKCUAAMHU HEMETAIIOB.

Comnu, ux qucconyalys U CBOMCTBA B CBETE TEOPHUH JIEKTPOJIUTUUECKON JUCCOIHAIIIH.
BsaumoneiicTBue cosei ¢ MeTannamMu, 0COOEHHOCTH 3TUX peakuuid. B3anmopaeiicTBue coeii ¢
consimMu. Mcnionp3oBaHue TaOIUIIBI pACTBOPUMOCTH TSI XapaKTEPUCTUKH XUMHUYECKHX CBOMCTB
COJIEH.

O06o0061uieHne cBeieHuit 00 OKcHIaX, UX KJIACCU(PUKAIIMK U CBOMCTBAX.

['eneTnueckue psabl MeTala U HeMeTalla. ['eHeTnyeckas CBsi3b MEXK]y KllacCaMHu HEOpr a-
HUYECKHUX BEIECTB.



OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.

Omnpenenenre CTENICHEW OKUCICHUS TSI JIEMEHTOB, 00Pa3yIOIINX BEIIECTBA PA3HBIX KIIAC-

coB. Peakiini HOHHOTO 0OMEHa M OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakinu. OKUCIUTEIb U
BOCCTAaHOBHTEC/Ib, OKHUCIICHUE U BOCCTAHOBJICHUE.

CocraBiieHH€ ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMI METOJIOM 3JIEeK-
TPOHHOTO OanaHca.

CBoiiCTBa IPOCTHIX BEIIECTB — METAIOB M HEMETAJJIOB, KUCJIOT U COJIEH B CBETE OKUCIIH -
TEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUH.

JdemoncTpanuu. VcrbiTanue BEIeCTB U UX PACTBOPOB HA 3JIEKTPOIIPOBOTHOCTD. 3aBUCH-
MOCTB AJIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTpAIMKU. J[BIKEHUE OKPAIIEHHBIX
HMOHOB B AJIEKTPUUYECKOM ToJie. B3auMoaencTBie nuHKa ¢ Cepoil, COJITHOM KUCIOTOM, XJIOPUIAOM
menu (I1). Fopenune maraus. BzaumoeiicTBre XJIOPHOM U CEPOBOIOPOTHOM BOIBI.
JladopaTopHble onbIThl. 18. B3anmoelicTBiue pacTBOPOB XJIOpU/Ia HATPHUS U HUTpaTa cepedpa.
19. [Mony4yeHune HEPACTBOPUMOTO THAPOKCHIA U B3aUMOACHCTBHE ero ¢ kuciotamu. 20. B3a u-
MOJIEMCTBUE KHUCJIOT C OCHOBaHMUAMH. 21. B3auMomeiicTBIE KHUCIOT C OKCHUAAMHA METAJLIOB. 22.
BzanMmopeiicTBue KUCIOT ¢ MeTaiuiaMu. 23. B3anmoaeicTBre KUCIOT ¢ colisiMiu. 24. B3aumoaeri-
CTBUE IIeovel ¢ kuciaoTamu. 25. B3anmoaelicTBHE 1enodeii ¢ OKC UJIaMU HEMETAIIOB. 206.
B3anmoperictre menouent ¢ cosssmu. 27. [ToaydeHue u CBOMCTBAa HEPACTBOPUMBIX OCHOBAHMIA.
28. B3auMoielicTBHE OCHOBHEIX OKCHIIOB ¢ KHUCIOTaMHU. 29. B3aumoaeiicTBrEe OCHOBHEIX
okcuzoB ¢ Bogoi. 30. BzanMomelicTBIIe KMCIIOTHBIX OKCHIOB CO IIenodamM. 31.
BzanmonelicTBre KHCIOTHBIX OKCHIOB ¢ BOZo#. 32. B3zanMoaeicTBre conel ¢ KuciioTamu. 33.
BsauMmonetlicTBue coiell ¢ menodamu. 34. BzaumonelcTsue cojied ¢ COIsIMHA. 35.
B3anmopeiictBre pacTBOPOB COJIEH C

MeETaJIJIaMH.

IIpakTuyeckue padorbl. 6. Penenue skcnepuMeHTalIbHBIX 3aa4.

Hamuyuk pH, do3amop o6BLEma xudkocmu, 6ropemka, dam4yuk memnepamypbl N1amMuHoO-
ebll, Oam4uk OaesieHUsl, Ma2HUMHasi Mewarsika, npubop o0ns pabomsi ¢ anekKmMpu4yecKum

mokom, AlNXP
IIpeameTHbIE pe3yJbTaThbl 00y4eHHs

VYyamuiicst JOJDKEH ymems.

v\ UCIIONIB30BaTh IPH XapaKTEPUCTUKE PEBPALICHU BEIECTB MOHATUSA: «PACTBOP,
«OQIEKTPOJIMTHYECKAS AUCCOMMALIHY, «IJIEKTPOUTHI», «HEITEKTPOJIUTHD, «CTCTICHb
JTUCCOITUAITIN», KCUITBHBIC DJIEKTPOJIUTHI», «CIa0bIe AIEKTPOTUTHDY, KKATHOHBI», «AHUOHBDY,
«KHCIIOTBI», «OCHOBAHUS, «COJIN», KMOHHBIE PEAKIINNY», «HECOIE00Pa3yIOLIUe OKCHUIBI,
«C0JIe00pa3yIoIINe OKCHIBDY, «OCHOBHBIE OKCHJIBDY, KUCIOTHBIE OKCUJIBD», «CPETHUE COIIH,
«KHUCJIBIC COJTN»,« OCHOBHBIC COJINY, «T€HETUUYCCKUU P, KOKUCITUTEIHHO-BOCCTAHOBUTEIIHHBIC
pEeaKIHm», KOKUCIIUTEIbY, «BOCCTAHOBHUTEIIbY, OKUCIECHUE)», KBOCCTAHOBJICHUEY,

v\ OIHUCHIBATh PACTBOPEHUE KAK (PUBMKO-XMMUYECKHI IIPOLIECC;

v\ WUIIOCTPUPOBATH IPUMEPAMH OCHOBHBIE TIOJIOKEHHS TEOPUH DIIEKTPOIUTUIECKON
JMICCOLIMAIIMU; TEHETUYECKYIO B3aMOCBSI3b MEX/Ty BEIIeCTBaMH (TPOCTOE BEIIECTBO — OKCH]I
— TUAPOKCU — COJIb);

v XapakTepHu30BaTh OOIIHE XUMHUYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KHC-
JIOT, OCHOBAHUM U COJIEH C MO3ULIMNA TEOPHUH SIEKTPOJIUTHUECKON TUCCOMAIMU; CYITHOCTh
ANEKTPOJUTUYECKON JUCCOLMAIINY BEIIECTB C KOBAJIEHTHOW MOJISPHONM U HOHHOM XUMUYE-
CKOM CBSI3b10; CYITHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

v\ IPUBOIXTH IPUMEPHI PEAKIIUH, TIOATBEPIKAAOMIMX XUMHIECKHE CBOMNCTBA KUCIOTHBIX M OC-
HOBHBIX OKCHJIOB, KHCIJIOT, OCHOBAHHMI U COJIEH; CYIIIECTBOBAHUE B3aUMOCBSI3U MEXIY OC-
HOBHBIMU KJIaCCAMHM HEOPTaHMYECKHUX BEILIECTB;

V' Ki1accH(UIUPOBATH XUMHYECKUE PEAKIIUH 10 «M3MEHEHHUIO CTENEHEH OKUCICHUS
DJIEMEHTOB,



00pa3yIomKX pearupyronue BemecTBay;

v\ COCTaBJIATH YPABHEHUS DJIEKTPOIUTHYECKON TUCCOLMALMU KHCIIOT, OCHOBAHMI U COJIEH;
MOJIEKYJISIPHBIE, TIOJIHBIE U COKPAIEHHbIE HOHHBIE YPaBHEHHUSI PEAKIUI C y4aCTHEM JJIEKTPO-
JIUTOB; YPaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMM, UCTIOIb3YSI METO JIEK-
TPOHHOTO OanaHca; ypaBHEHUS PEaKIHil, COOTBETCTBYIOIIUX ITOCIIEIOBATEIIBHOCTH («IIeTI0Y-
Ke») IPEeBPAICHH HEOPTraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

v onpenessTh OKUCIUTENb ¥ BOCCTAHOBHUTEN b, OKUCIEHHE M BOCCTAHOBIICHUE B OKUCIIHTEb-
HO-BOCCTaHOBUTEJIbHBIX PEAKIIUSAX;

v\ yCTaHaBIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3M: KJIACC BENECTBA — XUMHUYECKUE CBOMCTBA
BeILleCTBA; HAOIIOIaTh U OMTUCKHIBATH PEAKIIUN MEXKIY DJICKTPOJIUTAMHU C TTIOMOIIBIO €CTECTBEH -
HOTO (PYCCKOT'O HJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUH;

v\ IPOBOJAUTH ONBITHI, IOTBEPKAAOLIME XMMUUECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOpra-
HUYECKHUX BEIIECTB.

v obpaiarses ¢ 1abopaTopHbIM 000PYJOBAaHUEM M HArPEBATENL HBIMH IIPHOOPAaMH B COOTBET-
CTBUH C TIPaBUJIAMU TEXHUKU O€30TIaCHOCTH;

v HabIo1aTh 3a CBOMCTBAMM BEIECTB U SBJIEHUSIMH, IPOUCXOAAIIUMH C BEIECTBAMU,

v\ OIUCHIBATH XUMHYECKHUI SKCIEPUMEHT C TIOMOLIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POIHOIO)
SI3bIKA U S3BIKA XUMHUH;

v JlenaTh BBIBOJBI 110 PE3YJILTATaM MPOBEIEHHOIO SKCIIEPUMEHTA.

MeTaﬂpe}IMeTHLIe PE3yabTaThl oﬁyqe}msl

VYyamuiicst JOJKEH ymems.

JIeaTh TOMETKH, BBITTUCKU, IUTUPOBAHUE TEKCTA;

COCTaBIISATh JOKJIAJ;

COCTaBJISITh HA OCHOBE TEKCTa Tpaduku, B TOM uncie ¢ mpuMeHeHuem cpencts MKT;
BJIAJIETh TAKUM BUJOM HM3JI0KEHHUS TEKCTA, KaK PaCCyXICHUE;

HCIOJIb30BaTh TaKOI BUJ MBICIIEHHOTO (MI€aIbHOTO) MOAETUPO BaHUS, KaK 3HAKOBOE MO/Ie-
JTUpoBaHueE (Ha MpUMepe YPaBHEHHM peaKIuil JUCCOMAIIMH, HOHHBIX YPAaBHEHUH pPEaKIni,
MOJIypeakuid OKUCICHHUSI-BOCCTAHOBIICHNU);

v pasnuyath KOMIIOHEHTHI JJOKa3aTeNlbCTBA (TE3HC, apryMEHTHI ¥ (JOPMY J0KA3aTENbCTBA);

v OCYLIECTBJIATH NPAMOE MHIYKTUBHOE JI0KA3aTEIbCTBO;

v ONpenesaTh, MCXO/s U3 YUeOHOM 3a1a4u, HEOOXO0AMMOCTh HEMOCPEACTBEHHOIO HITK OIIOCPE-
JOBaHHOTO HAOJIIOJICHMUS;

v\ caMOCTOATENLHO (POPMHUPOBATH IPOrPAMMY IKCIIEPUMEHTA.

Pe3epBHoe Bpemss — 1 u.

AN NN NN

KAJIEHAAPHO —- TEMATHUYECKOE IINTAHUPOBAHMUE.
XUMMUA 8 KJIACC,2 Y B HEJAEJIIO, 70 Y BI'O/J{

Ne Conepxanue y4eOHOro Marepuasa KoJua-Bo Hara Hara
n/n 4acoB IJ1aH dakr
1 yerBepTh 16 4
Beenenne 64
1. [Ipeamer xumun. 1
2. IIpeBpamenuss BemectB. HMcropust passutus | 1
XUMUHU.
3. [ICX5 J.M.MenneneeBa. 3HAKM XHMHYCCKHX | 1
3JIEMEHTOB.
4. XuMuyeckue (bopMyIBI. OtHocurenbHble | 1
aTOMHasi U MOJICKYJISIpHAsi MacChI.
S. MaccoBasi 10J1s1 SJIEMEHTa B COSIMHEHMSIX. 1
6. IIpaktuyeckas pabora Ne 1 «3nHakomcTBO C |1
nabopaTtopHbIM obopynoBanueM. [Ipasuna Thy.




1. ATOMBI XMMHUYECKHX IJIEMEHTOB.

104

7 OcHOBHBIE CBEICHUS O CTPOEHUH aTOMOB. 1
8 ITpoTtonsl. Heiitponsl. M3oTomEI. 1
9 OnektpoHbl. CTpOEHUE ANEKTPOHHBIX 000yI04eK. | 1
10 I[ICXD u cTpoeHne aTOMOB. 1
11 HMounas xumuueckas cBSI3b. 1
12 KoBanenTnas HenoJssipHas XUMUYECKasi CBA3b. 1
13. DIEeKTPOOTPUIIATEIIEHOCTb. KoBanentnas | 1
MOJISIPHAS. XUMUYECKasl CBSI3b.
14. Metannnueckas XuUMHU4eCcKas CBA3b. 1
15. O000meane 1o TeMe <«ATOMBI XuUMHYecKHX | 1
DIIEMEHTOBY.
16. KontponpHass pabora mo Tteme  «Atomsl | 1
XUMHYECKUX DIIEMEHTOBY.
2.1IpocThie BemecTna. 74
17. Metamniesl. 1
18. Hemeraiuiel. 1
19 KomuuectBo  BemectBa.  Mousipuas  macca | 1
BEILIECTBA.
20 Monsipablit 00bEM ra3000pa3HBIX BEIIECTB. 1
21 Pemenne 3amay 1o teme  «Kosmuectso | 1
BELLIECTBAY.
22 O606menue o Teme «IIpocTrie BemecTBay. 1
23 Kontponpras pabora mo Teme «IIpocteie | 1
BEILIECTBAY.
3. CoenuHeHusi XUMHYECKHUX DJI€MEHTOB. 144
24 CTeleHp OKHUCIIEHU. 1
25 BaneHTHOCTE. 1
26 Oxkcunpl. Jleryune BOIOPOIHBIE COCIUHEHUS. 1
27 OcHoBaHUs. 1
28 KucnoTtsl. 1
29 Comnu. 1
30 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIIECTB. 1
31 Kpucrannuueckue pemérku. 1
32 YucTele BEIECTBA U CMECH 1




33 Paznenenne cmeceit. OuncTKa BEMIECTB. 1
34 [Mpaktnueckas  pabora Ne 2 «Oumcrka | 1
3arpsAI3HEHHON NIOBAPEHHOMU COJINY.
35 MaccoBas 1 00bEMHAas IO KOMITOHEHTOB cMecH. | 1
36 [Mpaktnueckas padora Ne 3 «lIpuroroBnenue | 1
pactBopa C  3aJaHHOM  MAacCOBOM  JOJIeH
PaCTBOPEHHOTO BEIIIECTBAY.
37 KontponbHas pabora mo Tteme «Coenunenus | 1
XHUMHYECKUX DJIEMEHTOBY.
4. U3MmeHeHus1, npoucxoasimme ¢ Bemecrpamu. | 114
38 XUMHYECKUE pPEeaKLUu. 1
39 3aK0H COXpaHCHHS MAcChl BEIIECTB. 1
40 XUMUYECKUE YpaBHEHHUSI. 1
41 Peakuuu paznoxenus. 1
42 Peakiuu coequaeHus. 1
43 Peakiuu 3amernieHus. 1
44 Peaxiiuu oOMmeHa. 1
45 Turbl XMUMUYECKUX PEaKIUid Ha MPUMEPE BOJIBI. 1
46 PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM. 1
a7 O0o00menue o TeEME «3menenns, | 1
MIPOUCXOJISIINE C BEIIECTBAMI.
48 KontponpHas pabora mo Tteme «M3menenus, | 1
MIPOUCXOISIINE C BEIIECTBAMM.
5. PacTBOpBI. 184
49 PactBopenue. PactBopumocts. Tumnsl pactBopos. | 1
50 DJIEKTPOJIMTUYECKAS JUCCOIUALIMS. 1
51 OcHoBHbIe nosioxkeHust TOI. 1
52 HoHHbIE ypaBHEHUS PEAKIIUH. 1
53-54 | Kucnotsl B cBete TO/I. 2
55-56 | OcuoBanusg B cBete TO/I. 2
57 Comnu B cBete TO/I. 1
58 OKCHIBI. 1
59 T'eneTnueckas CBSI3b MEXKTY Kkinaccamu | 1




HCOPraHNMYCCKUX BCIICCTB.

60 [Ipaktuyeckas pabora Ne 4 «['enernueckas | 1
CBSI3bY.

61-62 | OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIHH. 2

63-64 | CBoiicTBa BemECTB B CBETE€ OKHCIUTEIBHO- | 2
BOCCTAHOBHTEJIbHBIX PEAKIIHIA.

65 O606menne o Teme «PacTBopbI». 1

66 KonTtponeHas pabota o Teme «PacTBOpbI». 1
6. ToroBoe noBTopeHme. 44

67 13 u TICX3. ATOMBI XHUMHYECKHX DJIEMEHTOB. | 1
CoeiMHEHHS XUMUYECKHUX JIEMEHTOB

68 XUMHUYECKUE PeaKIiH. 1
PacTtBopbI.

69 O06o06mIeHne 1Mo Kypcy XuMHH 8 Ki1ace 1

70 Wrorosas koHTposbHasA paboTa 1




